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ANATOMICAL AND PHYSIOLOGICAL 



COMMENTARIES. 



Introductory Observationa on a Vital Principle. 

So much importance has been recently attached to 
inquiries respecting a Principle of Life, and the opi* 
nions maintidned by different individuals have been so 
much at variance^; that an impartial consideration of 
this subject may form no unfitting introduction to a 
series of Phyidolo^cal Essays. In the following re-^ 
marks upon a Vital Principle, I make indeed little pre- 
ten^on to novelty, as the reflections of several of my 
friends have led them to adopt conclusions »milar to 
my own ; but I am inclined, on this account, to hope 
that what I advance will bear the test of candid ex- 
amination. 

In every example of rigorous philosophizing, the 
terms Principle, Law, Property, are used indifferently, 
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and are intended to express some general fact : thus it 
is equally correct to speak of the law^ or the principle, 
or the property of gravitation ; by each of which ex- 
pressions one and the same general fact is alone im- 
plied, viz. that all bodies are attracted towards each 
ptlier m the ratio o£ their masses^ and wkh £otQBS in- 
creasing, as the squares of their distances decrease. 
Such Laws, Priaci{de0, or Properties, are ascertained 
by a cautious induction of particular instances, whereby 
itxis rendered evident, that the fact holds good under 
every conceivable variety of circumstances. Philo- 
sophical principles, which have been thus established, 
are in their nature incontrovertible, though they re- 
main liable to be merged in expressions still more 
genosaL I kn»r of up geneml hct m Pbyi^cJbgy 
better calculated to illustrate the preceding observa^ 
tkms^ tbrnt that hm oi visicm, wbmh relates to* oui: see- 
ing^fiucfa 9iog^(Mex!e(A9 muvdifsx ordiodr; circ«is»ito>oe& 
aaee punted upon, tfce: velioA: rerersed. 
. It may be lemarladi,. IIS a corolJb'y to the pvecedk^ 
atatemeaty tbaty wheft att the pbenonaieiia; of aay seie»^ 
shall be oonlaisied under ooe exj^asioa^ ot m oth^ 
imrdi^i nfteft there dMlt bei discovered itt wy science 
a; hiMT or pmeiple,^ froia ithick all ks £aietB nhaSi be synr- 
^iKally deduinl^ thai pH^iculac scaence^ will admil 
qX 00 fiirdaer impvoivenaent; bj; tiher Immftn intellect. 

But, dote: ti^ift Priikciple its &ioi»etisne9' eaoploycd wilb 
a looser meaning, in cases where rigorous l^^s have 
mak been: a^teertavoed ; tbus,. it i» noil wiccmua^oa to 
spctds of a pvinciple of etee^i^ty^ or pf aiagnetisiB:: in 
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tbes^ and sbniliir instances, the term seems merely to 
denote what is conjectured to be the common ^rcmii- 
Bfance, characterizing the phenomena, to which it re- 
lates, and marks the want of those well-defined laws^ 
bf winch it is the temporary substitute. 

I believe that no other meaning can be attached to 
the word prindple, whenever em{doyed in relation to 
the &ctff Off natural {^ilosophy, than one of the two 
abots explained: if I am right in this supposition, 
thef e will be no difficulty in deciding, in which of these 
two ineanings the word i& used in the expression, a 
vital principle. No one, I suspeet, will ventuilt to 
admit that all the phenomena of life are accurst^ 
miderstood ; yet without this previous admissiony they 
eaimeft be refisrrcd to a principle or law of the first 
kind, which I described. It is well known, ind^, 
diat of the vhfld phenomena^ whicb are best imder- 
8toi9^ tber^ exist several clflfises, so thoroughly distiaet 
m kind, as to render it extremely improbable, that k 
ttB^ law wall ever be discoteared compreben£ng the 
wbole. If, a^iui^ it be graxvted^ that in the tnetanee 
heftfcQ us, the word is used in its looser meaning, rioi. 
thin^ I conceive^ is wanting to prove the trivial nature 
of all disiitissiont^ respecting the existence of ^ a Prin^ 
i^e of life.'^ 

it will prc4)aUy occur to the readei^, in cDnfirmation 
of what I have advanced, that th^ advocates of a vildi 
fmncipde have their stromgest ground fn tho6^ casev, 
the plienoinena of which are more tb»fi ti^vMy ob^ 
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«cure ; as when they detail the vital phenomena of the 
seed or egg, before the developement of the plant or 
animal be^ns: the truth, in this instance, is simply 
this ; we are too slightly acquainted with the pheno- 
mena in question, to be able to reduce them to general 
laws* 

fiut in the economy of grown plants and animals 
we certainly have obtained glimpses of those properties 
or principles, which are the le^timate objects of philo- 
sophical inquiry. It is indeed mortifying to confess, 
that in no one important instance is our knowledge of 
a vital law complete, and that it is even possible, that a 
more successful research may show, that all our present 
conclusions are erroneous ; still it is interesting to trace 
any thing like an approximation to inductive principles 
in Physiology. 

The law the most remarked, if not the most ex- 
tensively prevalent, in living bodies, is, that certain 
textures, which are generally fibrous, when existing 
within a certain range of temperature, and under other 
conditions more or less accurately defined, will, if ex- 
cited by certain agents, or as the mere result of their 
structure, suddenly contract themselves in one dimen- 
sion, if not mechanically prevented, and that the pre- 
ceding change naturally alternates with the relaxed 
state of the texture. To this principle, as it is found 
in the muscular fibre of Hving animals, Haller gave 
the name of Irritabihty ; and the same term may be 
applied, till some reason be shown to the contrary, to 



similar phenomena occurring in other textures^ whether 
animal or vegetable. 

A second property is that, by which solids and fluids 
are decomposed in living bodies: this process is un- 
questionably analogous to chemical conversion ; but it 
seems trifling to give the general fact a name, whether 
organic afiinity or any other, till the conditions, under 
which it occurs, be more exactly defined. 

Sensibility and the other mental properties are satis- 
factorily traced in those animals only, which possess 
nervous systems; with certain conditions of these 
organs the mental properties seem closely connected ; . 
Jbut on this head very little is known with certainty. 

This slight notice of what seem to constitute our 
nearest approaches to philosophical laws of life, will 
serve to illustrate the yet backward state of Phy- 
siology, and at the same time to point out definite and 
legitimate subjects of inquiry. Bichat indeed was the 
first, who saw distinctly, that Physiology admitted of 
rigorous principles, yet he failed in his attempt to 
elucidate them. As I am not aware that any in- 
dividual has pointed out the errors of Bichat's system 
of vital properties, I will state some objections to it, 
which have doubtless occurred to many. 

*' Nature," says Bichat, *^ has endowed each part of 
a plant i^ith the faculty of being sensible to the im- 
pression of those fluids, with which its fibres are in 
contact, and with the power of reacting insensibly 
upon them, so as to promote their transmission. I 
call these two faculties, the one, the organic sensi- 
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y^Xjf the otb^, the maeosiUeorgajiicaxitractUtty^r 
The reader infers from the next sentoice, that the 
fliume properties prevail as universally in animak. 

By this account, the organic sensibility is that pro^ 
perty, in vurtue of which the irritable fibre is excited 
by pertain impressions in prrfere&ce to others ; but it 
is evident, on a moment's reflection, that the sus* 
ceptibility to particular impressions is an essential 
element of the property of iititability, or, as Biehat 
terms it, contractility. If the existence of such a 
separate property were admWUe in this case, by 
parity of reasoning, an organic sensibility should be 
attributed to matter in genital; in virtue gf which 
^bodies would gravitate towards each other in the ratio 
of their masses, rather than in the ratio of any other 
quality. 

Under the title again of insensible organic oon^ 
tr^ctiUty, Biehat ha^ thrown together properties so 
dissimilar, as that, on which the propul»on dT a fluid 
through a ti^be depends, and that, by which its oon- 
version into a new substance is effected : sometimes. 



* (' La nature doua chaque portion de vegetal de la 
fkcult6 de sentir I'impression des flnides^ avec lesquels les 
fibres sont en contact^ et de r6agir sur eux d*nne mani^re 
insensible^ pour en favoriser le coars. J'appelle ces denx 
fiEicult^s^ Tune sendbiUte organique, Tautre contracHHtS 
organique insenMle,**^^ AxMamie G^neraJe, par Xav. Bi- 
ehat^ Tom. I. p. 12. 



indeed^ he seems wholly to lose sight of the existeno^ 
of the latter property. Afler noticing such grave 
errors, it is scarcely irorth while to point out die 
want of keeping displayed in his outline of the vital 
properties, on die occasion, when he enumerates ad 
disdnct principles three modifications of irritabihty^ 
and clubs all the mental properties under the single 
term, animal sencilnlity. The striking boldness and 
general felicity of Bichat's speculations render it as 
expedient, that his errors should be pointed out, aft 
liiey ensure the admission of his numerous corrected 
views. 

In someof the preceding observations I have touched 
a diord, wfaic;h has jarred somewhat in abler hands; I 
allude to the support, which the theory of materialism 
is supposed to derive from expressions similar to somie 
^nade use of above. I have spoken t>f sensibility and 
the other mental properties being as seemingly con- 
-nocted with a nervous system, as irritability with a 
fibrous organ. I certainly am inclined to believe, 
though the eridence is in part analogical only, that no 
<hange whatever takes place in -the functions of die 
mind, but in conjunction with a corresponding change 
in some part or the whole of the nervous system ; and 
so far, physiologically speaking, die connexion between 
the mental properties and a peculiarly organized 
matter seems as strict, or neariy so, as diat between irri- 
tability and another kind of matter. But the value 
of this argument in reference to materialism, I take to 



be neutralised by the consideration, that mind and mat- 
ter are logically distinct substances, and that there is 
nothing in their coDstant conjunction in our present 
condition, which renders their separate existence mo- 
rally impossible, or interferes in the least with any 
probable evidence to that effect derived from other 
sources. 

It would require more profound study, than I have 
^ven the subject, to enable me to entert^n a positive 
opinion on another question, always drawn in on these 
occasions, whether, either the denial of a vital prin- 
ciple, or a physiolo^cal materialism, be inconsistent 
with revealed reUgion : but I confess to a plain 
straight forward thinker it would seem clear enough, 
that the several vital principles, which the inductive 
philosophy bids fm- to establish, are as consistent with 
the tenor of the sacred writings, as the Hngle vital 
principle of less precise signification ; and with respect 
to a physiological materialism, not to mention the un- 
certainty of the argument, compared with the singular 
abstruseness and obscurity of thp suiject, I cannot 
help thinking, that even wer- . theory of ma- 
terialism established, and I am far from thinking it to 
be so, it would not clash with the doctrines of reve- 
lation, which treat this point ambiguoiisly, and in 
several places seem directly to favour the idea of an 
eternal coauexion of the mental principle with a 
modified corporeal one. 

It is much to be deprecated, that in this enlightened 
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ace the discoveries of plulosophy should be employed 

on the other hand, through an equal ignorance of 
their real bearings^ be rejected as hostile to its in- 
terests. 
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Experiments iUmtrafing the Phenomena of Mtlscular 

Action. 

MuscuLAE flesh, viewed as an object of physiolo^cal 
inquiry, is far from being a simple substance; but 
consists of blood-vessels, absorbents, and nerves, pro- 
bably blended with some peculiar element, which ap- 
pears to be inseparable from the other component parts 
of muscle. 

Living muscle is observed to exist in two states ; in 
one of which it is soft, and yields readily to pressure 
and extension ; in the other it is hard, is with difficulty 
extended in the direction of its fibres, and, if no me- 
chanical resistance interfere, it becomes shorter in this 
dimension. The former condition of a muscle is termed 
its state of relaxation ; the latter, its state of action ; 
it has been ascertained by Dr. Wilson Philip*, that 
some muscle will exhibit an alternation of these pheno- 
mena for as long a continuance, after its connexion with 
the brmn and spinal marrow, by means of the nerves, 
has been interrupted, as when this connexion exists ; 
whence it is inferred, that the irritability of muscle is 
not derived from either of the sources named. 



• Philosophical Transactions^ Vol. CV. p. 81. 
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Previously to inquiry, we might conjecture either 
the state of action, or the state of relaxation (the 
terms no doubt being in this view objectionable), to be 
that, to which a muscle would revert in the ab^nce of 
special impressions, or, in other words, to be that cout 
dition, which is the natural result of its structure ; or 
we might suppose, with equal probability, a succession 
of these states to flow necessarily from the composition 
of a muscle : upon this general question I am afraid 
the foUoi^ing experiments throw little additional light, 
even if their details have any separate interest. 

When a muscle of voluntary motion is exposed iij 
a living body, and the joint, of which it is the flej^or, 
be moderately bent, its fibres appear to lie in a right 
line: if the muscle be then excited to action, the brief 
contraictipn, which ensues, is unattended with any 
change in the direction of the fibres of the muscle : if 
the joint be bent to the utmost, the fibres of the 
liiuscle appear thrown into slight folds ; and if the 
mu^le is then exdted, this appearance of folds is not 
lost. When a muscle is examined in its utmost degree 
of extepsion, or in its middle state, upon the lioib of 
an animal very recently killed^ the fibres appear 
striMght; if the muscle be then divided, its portions 
retract, and its fibi'es describe waving lines. . TJiese 
experimepts I have repeated several times on rabbits. 

The general lateral swelling of a muscle durir^ its 
actioa is as obvious as its hardening ; and it is in the 
highest degree probable, that ea^h fibre increases pro- 
portionately .in breadth; but of this I cannot satisfy 
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myself by observation, witliout or with tlie micro- 
flcope. 

Various experiments have been made to dctennine, 
whether a muscle gain or lose in bulk during its con- 
traction; all that I have met with have been excep- 
tionable, on one ground or another; as, for instance, 
on the ground, that fluid might be retained in or leave 
the muscle or the limb at the moment the former con- 
tracts; or again, that there might co-exist some coun- 
teracting relaxation of an antagonist muscle : the ob- 
jections, which I have mentioned, do not seem to me 
to apply to the following experiment, 

A glass vessel was procured, having a narrow and 
open tube, tlirce-tenths of an uicb in diameter, at its 
upper part, and a large glass stopjwr removeable from 
Its under surface ; into this vessel, when inverted, and 
filled with coloured water, the ventricular part of the 
heart of a large dog was introduced, immediately after 
its excision from the animal, which had been previ- 
ously destroyed by hanging ; the vessel was then 
rased, with its tubular part uppermost, and the heart 
continued to contract vigorously for a sufficient length 
of lime to enable me to be assured, that no elevation 
whatever or depression of the coloured fluid took 
place in the tube during the action of the heart. I 
have repeated this experiment several times. If it be 
true, as it is supposed, that the whole of the ventri- 
cular portion of the heart contracts at the same mo- 
ment, any expulsion of fluid from t]ie coronary ves- 
sels, during the action of the muscle, would not in 
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this instance interfere with the conclusion, which seemi, 
to me unavoidable, that the bulk of living muscular 
fibre remains the same in its different states. 

With a view to ascertain whether the presence of 
blood in the vessels of a muscle be necessary for its 
action, the foUowing experiments were made: The 
heart, together with a portion of the aorta, was re- 
moved out of the chest of a dog, immediately after its 
destruction by hanging; the tube of an injecting sy- 
ringe was then fastened in the aorta, and warm water 
thrown into the coronary vessels, the heart still beat- 
ing actively : while water was thus thrown in, in 8u£> 
ficient quantity to entirely wash the blood out of the 
heart, which became thickened, and had the appear-, 
ance as of having been macerated for a few days, the. 
contractions of the organ continued vigorous; but they 
ceased much sooner, after the injection was desisted 
fix>m, than would have been the case, had this experi- 
ment not been made : on repeating the experiment, a 
similar resdt ensued; on a third trial, being willing 
to try to what extent the introduction of warm water 
could be carried, I injected considerably more than 
was sufficient to render the heart of a pale colour ; the 
heart in this case swelled considerably, and after one 
or two beats became at once rigid, as if crimped. . A 
similar experiment was made upon the voluntary mus- 
cles of the lower extremities of two dogs, with a like 
result ; the tube being placed in the femoral artery, 
the muscles of each limb so treated became swollen, 
and csdematous and pale, yet did not at first lose^etr. 
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irritability, though they soon became hardened, as the 
heart became in the preceding case. It may be in- 
ferred from these details, that the presence of blood in 
the vessels of a muscle is not necessary to its action, 
but probably conduces only to the nutrition of the 
part, and the preservation of its temperature. 

It seems probable that the habitual degree of con- 
traction, which is remarked in certain muscles, and has 
been termed their tone, results from an act of volition : 
when all the branches of nerves passing to the lips of 
an ass are divided on either side of its face, the lips 
are observed to hang flacdd, disclosing the teeth of the 
animal : in a similar way, when in human beings one side 
of theface is paralysed, its expression is lost, the features 
of that side being partiy drawn towards the 6pf)osite 
ride, and pardy dropping from the mere weight of the 
hitegum^nts. In order to ascertain, whether the mus- 
cles of voluntary motion have a tendency to assume 
any definite dimension, independentiy of the influence 
of the will, I exposed in the hind leg of a rabbit re- 
cently killed, those muscles which correspond with the 
tibialis anticus, and the extensors of the toes in human 
beings, and having fixed a piece of fine wire in two 
neighbouring tendons at the same level, as a measure, 
I divided one tendon when its muscle was extended to 
tiie utmost, and the other when its muscle was per- 
fectly relaxed. I have repeated this experiment on 
the same muscles and on others, and on the portions 
df a single muscle, longitudinally separated; and in 
thig majority of cases, the muscle, the tendon of which 
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is divided when on the stretchy is the most shortened 
of the two, and remiuns so. In a few instances I 
found no difference in the subsequent length of the 
inuscles attend their division, made under these dif- 
ferent circumstances. It may be mentioned, in con- 
nexion with the preceding facts, that the voluntary 
muscles become rigid at a certain period after death, 
without any reference' to the poatioh'of the various 
joints of the body. 

' TChe spontaneous eloiigation of a muscle in some in- 
l^tances attends its relaxation, as in the heart remoNred 
from the body of an animal recently killed: a similar 
circumstance may be noticed in the voluntary muscles 
at the same period. When these are exposed a few 
ininutes after death, rapid contractions soon be^n to 
. play over them : these appear tb commence some short 
time after the exposure of the muscle. If when these 
krc present* the muscle be divided, 'after' the first 
sudden" retraction of either portion, the brief con- 
fa*actiotis continue a^ before ; subsequently to each oC 
which the portion of nmsde distinctiy-and fully re- 
gains its^previolis length. 

^ * From several of the preceding observations, viewed 
in connexion with others mbre generally known, I 
should infer that the relaxed state is that, whlcb is 

r  

natural to the voduntaiy muscles, and that their con- 
iractibn' results ft'om a caisual extraneous impression; 
an inference, I believe, in nowise at variance* with 
that 'generally received. ' But I am inclined to adopt 
i tfifibreiit -conclusion relatively to the heart; imd to 
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luppose that the alternation of action and relaxation 
in this muscular viscus results immediately from its 
structure. This at any rate I take to be the just 
oonclu^on deducible from the facts at present before 
us, and that which would be logically secure, were we 

' certain that no additional facts bearing upon this pmnt 
would be brought to hght. 

The facts, to which I allude, are the following: 
when the heart of one of those animals, which are the 
usual subject of phyaological experiment, is removed 
£rom the carcase immediately after death, it seems to 

I contract and dilate for a little time with full vigour; 

' whence we may infer that neither the brmn nor spinal 
chord furnish the stimulus to each contraction, as 
occurs in the voluntary muscles. The true explanation 
may now be perceived of the beating against the ^de 
of the chest, which is synchronous with the diastole of 
the aorta: the heart contracting upon the table, is 
observed to throw up its apex at each systole of the 

[ ventricles; the superior weight of tlie base of the 
heart in this case gives the part that fixedness, which in 
the body it derives from the vessels, which are con-i 
tinuous with it. When the inner surface of the heart 
IB washed out carefully, the motion of the heart con- , 
tinues unimpared ; nor, as I have before mentioned, 
does even the washing out the blood contained in the 
coronary vessels immediately affect the action of the 
heart. 

When the auricles again are cut off, the alternate 
contractions penist : if the auricles be cut off with n 
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small portion of the ventricles, so as that they preserve 
thdr natural form and expansion, they may be seen 
contracting fairly and equably as before, keeping exact 
time with the separated apex of the heart ; and when, 
as is visually the case, the contraction df the ventricles 
declines before that of the auricles, I have noticed the 
separated ventricles still keeping time with the auricle, 
and at first accurately intermitting the beat, which 
should follow each second contraction of the aurides: 
the latter circumstances may have been casual. 

Finally, if such a lon^tudinal section be made^ as 
to divide the septum and either auricle and ventricle 
of the heart, the separate portions continue to act re* 
gniarly for a short space of time. 
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, Etsays ofReil on ilie Structuve <^ihe Cerebellum. 

t 

The observations of Reilon the structure of the 
brain^ as shown after its induration in alkohd, are 
(learly unknown in this country. As they possess the 
highest. interest in every pdint of view, I shall venture 
to oflfer the whole of them to the public in an English 
translation, together with accurate copies of the en-i 
. gravings which accompany tlie original essays. "VS^ith 
the assistance of these engravings the reader may 
easily repeat, as I have done^ the dissections, which 
Reil describes. 

At present I publish the matter of four essays only, 
which treat of the cerebellum. These are to be found 
in the 8th and 9th volumes of the Archiven fiir die 
Physiologic of Reil and Autenrieth, which correspond 
with the years 1807 and 1808 *. 

In translating these Essays, I have taken the liberty 
of occasionally condensing the descriptive details given 
by the celebrated author, where, by so doing, I might 
diminish their intricacy and obscurity, as well as that of 
wholly omitting passages consisting of reflections of no 
physiological value. 



* It appears, upon his own statement^ that Reil com- 
menced this series of inquiries about the year 1795. 
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Inquiries respecting the Structure of the human Ce- 
rebeUum, by Professor ReiL Archiven fur die 
Physiohgie^ achter band. p. 1 — 58. 



I. 



Description of the external surface of the Cerebellum. 

The cerebellum is not composed of elementary por- 
tions essentially different, but is one homogeneous 
organ; externally it consists of laminae of medullary 
matter [mark blatten], which are enveloped in cortical 
^bstance [rinde], and are attached to medullary-stems 
[markstamme]. The medullary stems, on the one 
hand, branch into lobes [lappen]and lobules [lappchen], 
the subdivision ending with the laminae ; on the other, 
they unite to form central medullary nuclei [mark- 
kerne]. From the latter three processes are given off 
on either side, comprising two to the cerebrum, the 
pillars of the Yieussenian valve, two to the medulla 
oblongata, the corpora restiformia, and a third pair 
situated between the two former, passing to the annular 
protuberance. 

The cerebellum lies below the posterior lobe of the 
cerebrum, in a cavity, which is enclosed below and 
behind by the sphaenoid and occipital bones, laterally 
by the petrous portions of either temporal b^ie^.and 
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above by a process of the dura mater. The cerebdlum 
measures transversely, at its greatest breadth, from 
three inches and ten lines, to four inches ; longitudinally, 
above, and in the centre, twenty lines : either lateral 
portion is about two inches long, and about axteen 
lines thick at its middle* The lateral parts are called 
hemispheres [seitentheile, hamispharien]. The central 
part is called the general comnussure [mittelstiick, 
nath, total-commissur, wurm], and consists of two 
portions, the superior and inferior vermiform pro* 
cesses. The superior of these terminates at the com- 
missure of the upper and posterior lobes. When 
viewed from above, the two hemispheres are externally 
ciicular; internally, where they approach to join the 
general commissure, their margin is deeply notched 
both befiire and behind. Thus two fissures [[aussch- 
nitte] are fopaed, pne looking forwards towards the 
cerebrum, and recdving the tubercula quadrigemina, 
termed the semilunar fissure [vordere, halbmondfor- 
mige ausschnitt] ; the other backwards, which recdives 
di« felx cerebelli, termed the purse-like fissure [hin- 
teise, beutelfornuge ausschnitt], from its narrowness at 
first, and subsequent enlargement : in the latter is the 
line, at which the superior «>d iirferior vermiform pro- 
cesses meet. 

The upper surface of the cerebellum is not hori- 
zcmtaly but raised a little anteriorly towards the tuber- 
cula quadrigemina, and depressed laterally and behind. 
The under surface is somewhat hemispherical, having 
2|]oiig its middle a deep and broad depression, the 
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valley [thai], extending from before backward^ in 
which the medulla oblongata is lodged, as well as the 
inferior vermiform process: the latter is separated 
from the hemispheres on either side by a furrow; 
The valley is broadest at its middle, where the pyramid 
h placed : behind this point it is contracted l^ the 
inner extremities of the lower and postexior lobes, and 
before by the almond-like lobes. 

I ttnploy the term horizontal or lateral fissnret 
[seitliche horizontal-furche], to designate those de* 
presfflons, which extend transversely across the forepart 
of the cerebellum, and contain the processes pasnng to 
the annular protuberance. These Bssures are con* 
dnuous with the intervals between the upper and 
under posterior lobes, which extend as far as the 
purseJike fissure : thus a deep furrow may be traced 
all roirhd each hemisphere, dividing thd cerebellum 
into an upper and an under portion^ 

Either surface of the cerebellum is composed of that 
laminated structure, in which the medullary processes 
jiAag directly from the uuk;!^ ultimately terminate : the 
laimnsp are divided by furrows of greater or less depdi^ 
whsdi are more or less parallel to each other, and con^ 
stitute each a segment of Sr circle, the convexity of 
which is turned backwards^ and the horns forward and 
towards the horizontal Assurer The deeper fi in' uw s 
pass down to the medullary nuclei, and form A^ 
boundaries of lobes : the shallower furrows, wfai^ ave 
not eontinued o^er the entire surface of a bemisphei^, 
feftn the boundaries of lobules. This structure is best 



understood from the verdcal section of an h&nU 
sphere. 

In some places^ particularly in the deep furrowi^ 
between the lobes, and in the shallower furrows of the 
lower and posterior lobe, several laminae are sotnetimed 
found united, so a3 to form an irregular band of 
short extent [ein schwanz]; sometimes an abrupt and 
tongue-like projection [eihe zunge] arises from the 
bottom of a furrow, consisting of a few laminae, tiot 
directly connected with any neighbouring lobe ' or 
lobule. 

Each hemisphere has iSve lobes, of which two com- 
pose the upper, three the under surface: these are^ 
first, the square, or anterior and upper lobe [viersei^ 
tigen, vorderen oberen lappen], which is se«i on 
either side of the superior vermiform process, forming 
the fore part of the upper surface of the cerebellum. 
This lobe extends from the tubercula quadrigemina to 
the commissure of the upper and posterior lobe, and 
is united to the vertical process of the general com- 
missure, and to all those portions of the horizontal pro- 
cess, which are given off above the single commissure^ 
Secondly, the posterior and uppei: lobe [hinteren 
oberen lappen]; which forms the upper and posterior 
N surface of the cerebellum, extending as far as its 

margin. The limits of this lobe are easily defined by 
tracing its union with its fellow, by means of the 
^gle commissure, and following from thence the 
furrow, which is continued outwards to the horizontal 
fissiire betwixt this lobe aiid the next. Thirdly, the 
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lower and posterior lobe [hinteren unteren Lappen^f 
this is united to its fellow by the short and exposed 
commissure, and by the long and hidden commissure; 
and sometimes it adheres to the posterior surface of 
the pyramidi The fourth, or slender lobe [zartea 
lidppenj, is joined to its fellow, sometimes by the last 
laminae of the long^ and hidden commissure, but for 
the most part by the laminss of the posterior part of 
the pyramid. The £fth, or bi ventral lobe [zweibavU 
chigen^lappen] lies between the slender lobe and the 
afancMid-like lobe. The latter is pressed inwards to- 
wards the valley, while the biventral lobe is the last, 
which conforms to . the circular arrangement of the 
parts upon the under surface of the cerebellum. This 
is c^stinguishable by its wedge-like form, by the di* 
reclion of its furrows, which are nearly parallel with, 
the n(i6dulla oblcmgata^ and by its union with its fellow, 
through the anterior larainas of the pyramid, in the 
vaUey.. 

If we examine the contents of the valley, beginning, 
at ^^ upper part of the purse-like fissure, we find 
thai, they occur in the following order : above is placed 
the fmgh cQmmis^ure {einfache quer commissur], by 
wbidi the upp<er and posterior lobes of either hemi'7 
spl^ere are connected; immediately below this the 
shfMrt and exposed comn]^is8ure [kurzen und sichtbareA 
cotamissur], by which the under and posterior lobes 
areunit^; b^low this again the long and hidden 
commissure [langen verdeckten commissur], by which 
the under and posterior, as well as the slender lobes 



in a basin under water, and the membraneB removed 
with the forceps: the membranes are prevented from 
drying, and the blood exudes more freely, when the 
part is thus immersed in water. The denuded cere- 
bellum is now to be placed in a vessel, and to be twice 
washed by the aifu^on of brandy, which may be suf- 
fered to remain on it some minutes ; afterwards alkohol 
is to be substituted, in which it should stand twelve 
hours; when in this way, the surface appears some- 
what hardened, the membrane is to be removed from 
the deeper fiirrows, in order that the spirit may every 
where penetrate the mass ; spirit is then again to be 
poured over the preparation, which may stand a day 
or two: finally, the alkohol is to be renewed, and the 
vessel closed and set by for two or three months, till 
the part has acquired a greyish colour, andis thoroughly 
hardened. It is right, during this time, to turn the 
preparation occa^onaUy, and to contrive that every 
surface is freely bathed in the spirit. 



Explanation of the First Plate. 
Fio, I. 



This figure representa the upper surface of the Cere- 
bellum. 

a. a. The Crura Cerebri divided near the annular 
protuberance. 

6. The Pineal Gland. 
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ac* The transverse bands of inedaUaiT^^ matter lying 
Itdow the Pineal Gland. 

d. The TuberciiliBk Qwdrigemkia. : 

e. Cm The fourth pair <^ Nerves. 

e. h, e. The Anterior or Semilunar Fissure of the 
Cerebellum, enclosing the peduncles of the annular jmto- 
tuberanceand the tubercula quadrigemina; the mar- 
gin of the fissure is parallel to the course of the fourth 
pair of nerves, whidi bodies it additionally contains.. ' 

Jljl The Superior Vermiform Process of the Cere^ 
bellum, by means of which the square lobes are united. 
This part is distinguished fixxn the hemispheres by a 
shallow furrow on either nde, and by the incurvation 
of its laminss forwards, whereas those oi the square 
lobe are inclined in a contrary direction. 

m. L i. e, — m* LL e. The two Hemiqdieres which 
are united centrally by the general commissure. 

g*g^ The Anterior or Square Lobes of the Ciere- 
bellum, which are separated into lobules by shallow 
furrows. 

h. The Central Lobe in the semilunar fissure. 

i. i. The deep furrow which separates the square 
lobe on either side from the upper and posterior 
lobe, and runs outwards to join the horizontal fissure, 
while posteriorly it terminates in the purse-like fissure. 

k. k. The Upper and Posterior Lobe. 

L L 1. 1. The deep furrow by which the upper and 
posterior is separated from the lower and posterior 
lobe. 

971. m. The inner extremities of the under and 
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posterior lobes, wfaicii contract the entMnoe of the 
purse-like fissure. 
i. i. I. L The Poeterimr or Fursei-like Fissure. 

' Fig. II. 

The GevebcUom^ as seen firom b^fiire ; the aimulair 
protuberance, its pedtrndes^ and the lateral parts of 
the upper and lower lobes, which reach the horizontri 
fissure^ are seen. 

a. a. The Crura Cerebri divided. 

b. The deep hollow between these aiid the anterior 
margin of tiie annular protuberance, out of which the 
third pair of nerves emerges. 

c The Annular Protuberance. 
d. The Medulla Oblongata divided. 
€• e. The fifth pair of Nerves. 
yryr The Peduncles of the Annular Protubcs'ance 
lying in the horizontal fissure. 

^'J*' ^- g'--"^*y* ^' ff' The Horizontal Fissure on 
dther^de, which contmns the peduncles of the anniilar^ 
protuberance, the latter bong overlapped by the outer 
extrenuties of the lobes. This fissure is continuous 
with that deep furrow, by iMsh the two posterior 
lobes, and thus the upper and under surfaces of the 
Cerebellum, are separated from each other. 

A. i.J>^. i.Jl The terminations of the square lobes 
in the horizontal fissures. 

h. g. Jc.-^h. g. k. The terminations of the upper and 
posterior lobes in the same fissure. 



k. g. 2i— A. ff. Im The Extnemides of die lower tnd 
posterior lobes lying over against the fi«mer. 

l.m.fL'r4\m.nM The LobiksoftheUyedtral Lobes, 
which are in contact with the flodu, and in the hori- 
zontal fissure Ee overagasnst the square lobes. 

n. n. The flocks on either side, the globular ends of 
whidi project in the interrid between die fifth pmr of 
nerves, the lobules of the bi ventral lobe, and the square 
kba 

The Second Plate. 

Fia. L 

In this figure the under surface of the Cerebellum 
is represented: the annular protuberance, its pe- 
duncles prolonged into the horizontal fissures, the in- 
ferior surface of the hemispheres, and the infericM: 
venniform process in the vaUey, the component parts 
of the latter being somewhat sej^Eu^ted, are seen. 

a. a. The Crura Cerebri divided. 

i. ft. The third pair of Nerves, fasciculated at its 
ori^, which springs out of the funnd-like hofe. ' 

e. The Annular Protoberaiice. 

if. d. Tte Pedundes of the Amiular Protubera^ice, 
which lie between the two sur&ces of the Cerebellum 
in each horizontid fissure, pass forward above the 
flocks, and unite to form the annular protuberance. 

e. e. The fifth pur of Nerves, in thdr structure fasd- 
culated. 
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f.f. The sixth pair of Nerves, also fasciculated. 

g.g. The Portio Dura of the seventh pair, on dther 
i»de; which emerges from a' hollow, enclosed before by 
the annular protuberance, intemdly by the corpus 
olivare, and externally by the peduncles of the me- 
dulla oblongata. 

U. A. The Portio Mollis o^the seventh pair, on either 
nde. 

i. ' The Medulla Oblongata divided ; at the fore and 
under part of this body is a triangular hole, bounded 
before by the posterior margin of the Annular Pro- 
tuberance, and laterally and behind by the pyramidal 
bodies ; into this hole a branch of the basilar artery 
plunges. 

fc. At. The outer and projecting extremity of the 
lobules of the Square Lobe on either side: these ate 
opposed to the outer extremities of the inferior lobes 
of the Cerebellum, which form the under mar^n of 
the horizontal fissure. 

/. L The Flocks; th^ir white stems rising from the 
almond-like lobes, and their grey, foliated, and glo- 
bular ends are seen. A few laminated processes are 
attached to each stem, particularly at its posterior mar- 
gin, which overlap the peduncles of the annular pro- 
tuberance. 

m. 771. TJie upper side of the Fourth Ventricle. 

n. The Nodule. , 

o. The Spigot. 

/?. The Pyramid. 
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q. . Tbe Short and Exposed ;Goiiimis8u;e in tlie 
posterior fissure. 

r. The Posterior or Purse-like Fissure. ' 

s. s. The Ahnond-Iike Lobes. 

1. 1 Tbe Biventral Lobes, wbifdi extend wedge-like 
towards the Valley (as is bei^ seen on,the left ^de), and 
are united by their apices to the PyramicL 

u. u. The Slender Lobes. 

V, V, Tbe Under and Posterior Lobes. . m 



Fig. IL 

The Cerebellum viewed from behmd. 
a. a. Tbe Posterior Mar^ of the Annular Protu- 
berance. 
& The Medulla Oblongata divided transversely. 

c. c. The Almond-like Lobes. 

d. The Pyramid. 

e. The Short and Exposed Commissure in the 
posteri(»r fissure. iv i 

jT. The Single Comnussure of the upper and posterior 
lobes. It resembles in structure the short canum&« 
suref, and might be accounted the first transverse 
lamina of the latter: it is placed interme£atdy ben 
tween the two vermiform processes^. 



* Reil appears at one time to class the single commis*- 
sure with the jxuts of tbe inferior vermiform process, at 
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g. The poBteikr part of the Superior Vermifoxia 
Process^ extending to the ^ngle commissure. 

h.h. The Apex of fthe Biveatral Lobe^ 

i i. The Slider liobes^ 

JL Iv The ijnder «ai£ posterior I<obes« 

2. L Tk^ iU^f 3er and PostericKr Lobes. 

m. 7». The inner extreuHlies of the posterior lobules^ 
of the Square Lobe, which are continaous with the su- 
perior vermiform process. 
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Of ihe Verfnyblrm Processes^ or General Commmtarej 
J^.wMch th$ two Hemispheres of the Cenbellum «re 
tmiied. 

r • • • 

Ukdee this title I include all thcKse parts, wbidi are 
divided by a vertical section carried throu^ the 
median plane of the Cerebellum ; viz. at the upper and 
fore part, the anterior medullary velum, the superior 
vearmiform process ending at the single commissure, 
the dbort and exposed comndssure, 4iie long and con- 
cealed commissure, the pyramid, the sf»got, and the 
nodule, whidi occur in tb^ above succession. 

The following sketch m^y serve to give a g^iend 



another, to coosid^ it a body separate from anil inter- 
me^s^te bQt^eep eith^ yermjjforin process. 



idea of the double arrangement of parts, which is met 
with in the structure of the cerebellum : externally 
there would seem to be an apparatus, partly composed 
of vessels and cortical substance, in part again of 
the medullary matter immediately subjacent, which 
may be followed in its curvilinear course to the annular 
protuberance : this apparatus may be compared to tlie 
plates of a voltaic pile ; tlie cortical and medullary 
lamuue, which compose it, are merely in apposition, 
and may easily be drawn asunder, leaving smooth sur- 
faces. Internally, there would seem to be an ap- 
paratus, more or less analogous to the conductors of a 
volt^ pile i this internal part ia continuous above 
with the tubercula quadrigomina, by means of the 
peduncles, which pass to these eminences; and below 
with the medulla oblongata, by the peduncles fre- 
quently termed corpora restiformia. 

This general plan seems to be followed oa all occa- 
sions; in the cerebellum of the bird, it is adopted m 
its Amplest form : in this instance there is one erect 
pyramidal process, with double laminse before and be- 
hind, in the medullary nucleus of which, there exists 
a narrow conical hole, directed outwards, giving pas- 
sage to the peduncles. The cerebellum of the bird 
represents indeed a vermiform process alone, and 
wants the lateral ports, which ore superadded in ani- 
mals more nearly allied to human beings in their 
anatomical construction, possessing in their place little 
germs or shoots scarcely discernible. 



Tlie successive additions, which may be traced to 
this ^mple form of a cerebellum, consist but of parts 
of similar structure with the elementary part ; some- 
times these cohere with the primitive portion, by con- 
tinuity of their medullary substance alone, being other- 
wise separate and distinct; in other cases, the separa- 
tion is slighter, and the new parts are continuous with 
the old, both through their medullary and their cortical 
substance; the former may be termed off-sets (ansiitze), 
the latter wings (fliigeln) of the vermiform process. 
Among the lower animals, there are but few and sim- 
ple off-sets; higher in the scale, these become more 
numerous; the vermiform process extends itself later- 
ally and receives wings, and in proportion as the wings 
are developed, the ofi^sets diminish. The first im- 
provement in the cerebellum takes place at its ant^ior 
and upper surface ; while on its under surface the 
parts remain contracted and slirunken. The vermi- 
form processes predominate even in quadrupeds, in 
length, breadth, and depth ; the fore part only of 
the cerebellum possesses distinct wings ; laterally and 
behind, there are only off-sets. In proportion as the 
fabrick improves, the off-sets are changed into wings, till 
at length in human beings the hemispheres are com- 
pleted ; and with the exception of the flocks, the off- 
sets have wholly disappeared. All the parts are now 
brought together in compact order: the vermiform 
processes, with their wings, constitute one whole, be- 
tween the parts of which the freest communication 
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seems to exist, which the employmentofoff^sets would 
interrupt. 

In the brain of the hare there is Kttle more than a 
T^miform process : there are but few wings, and 
these slight and short : the lateral off-sets are small. 
In the brain of the sheep the central lobe is large, 
firm, and broad, but has neither wings nor off-sets: the 
anterior yelum is somewhat depressed upon the fourth 
v^itride. The next lobe in order is broad, of some 
length and depth, but has laterally short projections, 
not equal in their breadth to half the length of the 
Termiform process ; these, however, may be viewed as 
wings. In the third lobe the organ is contracted, and 
has' longer and larger wings ; there follow, upon the 
nnder surface, a pyramid, spigot, and nodule, which 
have no wings, but a large bundle of lateral off-sets; 
between the wings and off-sets the pedmujes of the an- 
nular protuberance emerge, and mark the place of 
^e horizontal fissure. The whole carebellum has a 
globular form, which results from the projection of the 
Vermiform processes. The latter stand more or less 
'Vertically over the medulla oblongata^ and have an an- 
terior and a posterior surface, which correspond with 
the superior and inferior surfaces of the same parts in 
the human brain. The lateral off-sets in the higher 
animals are more and more driven from the fore to the 
back part of the cerebellum, until at length, in the 
human brain, they are exchanged for the lobes of the 
inferior surface, which unite with the inferior vermi- 



iorm process. The whole cerebellum seems indeed 
pressed backwards, as its parts become more complex ; 
so that the central lobe contiDually emerges more and 
more from between the peduncles of the tuberciUa 
quadrigemina, and in the human brain lies f^rly be- 
hind these bodies, the common anterior stem being di- 
rected upwards, and the posterior horizontally. In 
the br^a of the ox the central lobe is large, and with- 
out wings; the remaining lobes of the anterior surface 
are of inconsiderable dimenaoos : on the posterior 
surface, the pyramid, spigot, and nodule are barely 
separable; they are without wings, and have scarcely 
off-seta. Lastly, in the brain of the horse the central 
lobe is large, and without wings, but of less size than 
in the ox, and more compressed from above down- 
wards. The next lobes of the vermiform process have 
anteriorly larger and longer wings, which are bent 
forwards, contracted in their middle, and at tlieir ends 
have a club-like thickening. The upper and posterior 
lobeisdistinct; but the under and posterior, the slender, 
the biventral, and almond-like lobes are wanting, and 
in their stead a large bundle of irregular od-sets is 
found on either ^de of the pyramid, the spigot, and 
the nodule. 

Thus the enlargement of the cerebellum proceeds 
from the central primary portion; to which new pro- 
cesses, OS wings or oS-sets, are continually added, in 
fuoportion as the scale of its improvement rises. In 
quadrupeds, and even in the human brmn, traces of 
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ite fliiiiplest type of ai eerebellttm are to be seen inf thi^ 

eentiml lobe, illustrating Airther the prindple, on 

ivfaich its improvement proceeds. The furrow betweeUt 

flda lobe and the lateral processes connected with it, 

h so deep, as to leave it doubtful whether the latter 

aiie properly magi or off-sets. 

- * In the human brain the wings form the priadpal 

JMirt of the cerebellum, viz. the hemispheres. On the 

upper fRirface these are immediately prolonged from 

the vermiform process; on the under surface they 

seem incomplete, being separated Ir^ a deep funt>w 

ftomthe inferior vermiform process on either ade. It 

is remarkable that the human cerebellum, the most 

ebisplex in its structure^ of any, should yet exhilxt a 

rebendblance of the dearest kind to the primitive and 

dementary fonh. When the humatii cerebeHum is 

plaeed with its tisually horizontal axis in a vertidal di* 

feetioftf, it inay be rigorously compared with the ciere* 

brikuh of birds: what in the latter case is a single 

kutnna, is here subdivided, and has become arborescent \ 

in the one case single leaves, in the other, lobes; 

Mml^ and finally leaves, are raised around the 

iitideus, forming a dense investment to it, from under 

which the pedundes prcgect on each side, like the fim 

Kke feet from under the shell of the turtle. 

* In propcNtion as the lateral parts increase in the 

shape of off-seta or wings, the vermiform processes 

become smaller, as if compressed towards the centra 

This drcumstance is most apparent in the human 

brain: the vermiform processes arq there compara»* 



tively diminutive in every dimenaion, in lengtli, 
breadth, and depth : before them spring out the horns 
of the semilunar fissure, behind them the projecting 
margin of the purse-like fissure : within the latter, and 
at the place of the spigot and nodule, the inferior 
vermiform process is scarcely a few lines in breadth. 
In animals the vermiform processes overtop tlie lateral 
portions; in man the upper surface of the general 
commissure is only on a level with the hemispheres, 
while below it is contracted and shrunken to tlie 
bottom of the valley. This compresaon of the general 
commissure on all sides in the human brain, accounts 
for the difference observable in its structure as com- 
pared with that of the hemispheres ; a diiFerence which 
is not found in the brains of quadrupeds. In its 
texture this part in the human brain is softer, and its 
membrane firmer and more vascular than is the case 
in the hemispheres. The medullary matter is here 
agiun in thinner layers than in the hemispheres : 
thinly spread out in the anterior velum, it forms a 
thicker mass at the meeting of the vertical and hori- 
zontal process, where the nucleus of the general com- 
missure begins: in the former process it exists in 
greater quantity than in the latter, and finally it forma 
an extremely thin layer in the posterior velum In 
the anterior fissure the general commissure has its 
greatest breadth, becoming narrower as it passes to- 
wards the purse-like fissure; in the single commissure, 
where it has shrunk to a single lamina, and in the 
short commissure, it continues still narrow ; it becomes 
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broader again at the pyramid, and finally lapers to a 
pcnnt in the spigot and nodule. On either nde of the 
superior Termiform process there are furrows of greater 
or less depth, at which the laminae are thinner, and 
indented, and their direction altered ; so that whereas 
the convex margin of the laminae of the hemispheres is 
directed backwards, that of the laminae of the superior 
vermiform process looks forward. In these furrows, 
by which the lateral limits of the superior vermiform 
process are defined, blood-vessels are lodged: these 
furrows are continued along the valley, where they 
become deeper. 

Looking generally at the vermiform processes, we* 
observe that they are composed of corresponding 
por^ns (Hi either nde of the median plane, that there 
is no material difference in the structure of the upper 
and under portions, and thus that the whole is one 
homogeneous organ. We may observe further, that 
whereas in birds these parts constitute the whole of 
the cerebellum, and in quadrupeds the prindpal 
portion ; in human beings, where their relative bulk is 
trifling, compared with that of the hemispheres, they 
ore, on the one hand, parts of the same composition 
and nature with die latter, and on the other may be 
eonaidered as the ^general commissure, by which the 
lateral portions are intimately united. 
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MxplcmaHon of the Third Plaie. 

TI^ first figure of this plate represents the ap 
pearance on the left side, resulting from a vertieal 
divifflon of the cerebellum in the median plane: it 
comprehends a section of the superior vermiform pjn>- 
'cess, by means of which the square lobes are united, 
of the single commissure of the upper and posterior 
lobes, of the short and exposed, and of the long and 
hidden commissure, of the pyramid, the spigot, and 
the nodule, and of the fourth ventricle; this view m 
extremely instructive, and the care with which it n 
executed, will be evident on comparing it with Vicq; 
d'Azyr, Tab. XXV. Fig. 1, and Tab. XXIX. Fig. Si 
. . Tor this view the part is prepared in tl» following 
manpar: when the cerebellum has been c^efdUrjr 
stripped of its membranes, especially in the neigh- 
bourhood of the vermiform processes, it is to.be 
placed in alkohol, its upper dde downwards, the het 
mispheres resting upon two tolerably broad supports^ 
which should lie parallel with the vermiform pro- 
cesses ; the medulla oblongata is then to be somewhat 
ndsed, and the parts in the valley readjusted, if they 
have been displaced in the abstraction of the mem- 
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brane. When the Cerebellum is sufficiently hardened^ 
a section is to be thus made : the medulla oblongata is 
to be cut through with a common scalpel in the direc- 
tion of the basilar furrow, together with the tubercula 
quadrigeminJEi ; the knife will have pass)ed through the 
aqueduct of Sylvius : the vermiform processes are now 
completely exposed. The division of these parts should 
be accomplished at one stroke ; for which object^ a 
lobg.and very thin brain^knife, about an inch broad, 
and with a rounded end^ is; best adapted : to ensure 
perfect precision, a right line should be drawn bn the 
surface of a table, a thread should then be placed care- 
fully along the middle of the vermiform process, and 
the part so inveirted, as that, the thread should coincide 
,with the line drawn on the table ; the annular protu- 
berance should lie towards the disi^tor; the knife 
should then be placed in the middle of the purse-like 
fissure, and drawn at once through the middle of the 
cerebellum, dividing it into two similar portions* 

a. The Medulla Oblongata and the Annular Pro- 
tuberance divided. 

. b. The Aqueduct of Syltius, which leads under the 
tubercula quadrigemina to the fourth ventricle, di- 
vided. % % 

c» The Tubercula Quadrigemina, covering the aque- 
duct of Sylvius, cut through in the median plane. In 
this section there is seen near the posterior margin of 
the tubercula quadrigemina, where the anterior me- 
dullary velum is attached, and immediately over the 
aqueduct, a hole of the size of a poppy seed, into 

£ 
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which on the left side a minute canal opened, through 
which a blood-vessel bad probably passed. The sec- 
tion of th€^ anterior Velum follows; its paitoge fiom 
the postericnr margin of die tuben^nla quadrigemina to 
the nUcleli» of the vermiform processes is seen; this 
process i^ medullary below, where it lodes updn tbe 
fourth Ventricle; above, it is composed of cortical 
matter, and marked with transverse furrows ; in some 
brains it is smooth and medullary above. For the 
distaiice of a thiid of its passage from the tubercula 
quadrigemina, the posterior velum is inclined down- 
wards, and forms the posterior part of the aqueduct : 
it then pass^ backwards, towards the vertical process 
bf the general commissure, and unites itself at an acute 
imgle with' the middle porticm of the posterior velum, 
so as with this to £otm the tent-like roof of die fourth 
ventrick, 

d. The Cehtral Lobe, the first branch of the vertical 
process, which lies in the semilunar fissure, with its 
anterior surface opposed to the anteriiM: velum, and 
is divided into three branches. 

€. The Vertical Process in its full dimen^ons, show- 
ing its manner of division. The entire section c6n- 
sists of the vertical and the horizontal process, which 
seem to allow of v^ trifling variations. The vertical 
process has always more medulla than the horizontal 
process ; it is the medium of connexion between the 
portions of the square lobes, as far backward as their 
fourth lobules ; hence it results that a deep ftirrow is 
found behind these fourth k)bules, pas^ng inta the 
general commissure, and extending as far as its me- 
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dalkry nucleus, and the roof oS the fourth ventricle, 
and marking the interval between the vertical and 
horisontal processes. The vertical process has seven, 
and with the central lobe eight distinct Inra&ches, 
which sarve as cotmnissures tq the aritericHr lobules of 
the square lobe; it has seldom more branches, tome« 
times the branch concealed behind the central lobe is 
Wanting. 

g.Jl h. L k. /. The Horizontal Process, the larger 
of the two, from which all the remaining tn^nches 
are derived, which belong to the general commiteure : 
in birds the vertical process is the larger, the hori- 
zontal process having scarcely germinated. In the 
brain of the hare the posterior branch is the larger, 
standing ver&^y, but with its point bent forward 
over the anterior branch. In the sheep, the nodule, 
the spigot, and the pyramid are very distinct on the 
posterior Surface of the horizontal process : above, the 
germ of the commissure for the slender and posterior 
Idbes^ and upon the fore part, tlie short projections of 
the lobules of the square lobe are seen. The same 
points are noticed in the brain dF the ox ; the nucleus 
in this case is triangular. In the brain of the horse, 
tlie nodule, spigot, and pyramid are complete ; at the 
stniunit of its cerebellum there are large processes for 
the slender and posterior lobes ; on the other hand, the 
germs upon the fore part of the posterior lobules of 
the square lobe, are short and small : the anterior pro- 
cess has six branches, which do not, as in the human 
bnun, arise from a common root, but all spring sepa- 

b2 
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rately and at an equal depth from the nucleus, which 
is large and round. 

f. The Single Commissure of the Upperand Posterior 
Lobes; by means of which these lobes are easily distin- 
guishable from those adjacent : this transverse band is 
the land-mark between the superior vermiform process, 
which lies above it, and the inferior vermiform process, 
which comprehends all the parts below: it is flat, and 
narrow, in the middle medullary, externally covered 
with a thin layer of cortical substance, without branches, 
and, it would seem, the direct continuation of the hori- 
zontal process. Sometimes, as in this case, the single 
commissure is not furrowed, and has a smooth surface 
on either ^de, which above is about three lines broad, 
below, soipewhat more ; sometimes, again, both sur- 
faces, the upper and the under, are transversely fur- 
rowed, as b. the case with the anterior velum ; occa- 
sionally a lobule of the square lobe is found attached 
to this commissure. 

g. Before and above the last described commissure, 
the horizontal process has the fewest branches ; there 
being but four, and sometimes only three of these, 
which are small and deeply seated behind the vertical 
process, besides a fiflth and more» prominent branch, 
which again is subdivided into three; all these branches 
belong still to the square lobes, and complete the union 
of their posterior lobules. 

h. The branch of the Horizontal Process, which lies 
immediately below the single commissure connecting 
the upper and posterior lobes. The laminae of this 
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branch, which are visible in the purse-like fissure, and 
are five in number in this case, form the short and ex- 
posed commissure, by which the under and posterior 
lobes are specially united ; these laminae vary in num- 
ber from four to seven ; the laminae of the under sur- 
face of this branch, which rest upon the upper surface 
of the pyramid, form the long and hidden commissure, 
by which the inferior lobules of the under and pos- 
terior lobe, and the lobules of the slender lobe are 
united : these commissural bands vary in number from 
.seven to twelve; they may be exposed by depressing 
the pyramid. 

i. Hie n^ct branch is the Pyramid, the apex of 
which appears immediately below the short commis- 
sure. The upper surface of the pyramid is opposed 
to the long commissure ; the under, to the spigot. It 
is here divided into three large twigs ; by means of 
two or more cross bands it is connected to the biven- 
tral lobes, on either side. 

k. The Spigot, divided into three minor branches, 
each of which is again subdivided : sometimes this part 
is smaller, and conasts but of two branches ; it is con- 
nected on either side with the almond-like lobes, by 
means of a transversely furrowed lamina, which gives 
attachment to the posterior medullary velum, being 
placed immediately behind the swallow^s nest. 

L The Nodule is the last branch of the horizontal 
process, and the termination of the inferior vermiform 
process ; at its outer margin it is slightly furrowed, in 
its centre niivided into laminae, llie anterior surface 
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'of the nodule is medullary, and is attached to the cen- 
tral part of the posterior veJum, serving \vith the latter 
as commissure to its own lateral portions, and to the 
flocks. 

m. The profile of the fourth ventricle^ as it appears 
upon an accurate division in the median plane; its 
form is triangular, and what may be called its roof, 
tent-like. The medulla oblongata forms its floor; one 
sloping side is formed by the anterior, another, by the 
posterior velum. The nodule is in this case somewhat 
bent downwards, and on this account the ventricle 
appears larger than usual, where the medullary vela 
meet ; laterally the ventricle is more roomy, from the 
inclination of the lateral portions of the posterior veltim 
upwards. 



Fig. II. 

The central lobe of the Cerebellum, deprived of its 
cortical substance. In place of continued furrows its 
surface exhibits unconnected grooves, and the ridges 
between these grooves resemble in their manner of 
branching the nervous filaments of the eighth pair*. 

a. a. The short wings of the central lobe. 



* Rtnl Exercitationum Anatomicarum, Fasc. 1. de 
Structura Nervorum. Halae. 1796. Tab. I. Fig. % 3, 
A, and 5. 
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c. The cdiddle poiAkui, or that belonging to the 
superior vermiforin process, which is of repiarkable 
bulk in proportion to the wings. 

b.b. The places where the wings and central portion 
are connected. This is not efff^^ted in the manner of 
an oS-aetp for there is a true and entire communication ; 
only the connecting isthmus is contracted, und without 
grooves or ridges. 



Fig. III. 

The central lobe from another brain, covered with 
its cineritious substance ; on this account, instead of 
grooves and ridges, it has the usual linear furrows. 

a. a. The two wings, in connexion with the middle 
portion. 

c. The middle portion. 

6. 6. The Isthmus between the wings and central 
portion. 



III. 



Of the Posterior Medullary Velum in the Cerebellum. 

So indifferently has Tarin* described the posterior 
velum, and he has represented it even worse, that it is 



• Tarin adversaria Anatomica. Parisiis, 1750. Tab. II. 
fig. 2. »• n. p. 8. 
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not wonderful that Hdler* dbould have misunderstood 
his statement^ and have expressed himself unsaitisfied 
of the existence of this part : andalthough Malacame'f 
has since, and indeed with the merit of an original ob- 
server, ^v^i a complete account of the posterior velum, 
yet the existence of this partis not yet generally acknow«- 
kdged. Some anatomists mention it always as a part 
of dubious existence ; others quote previous descrip- 
tions of it, not having themselves seen it ; neverthe- 
less it is a part as clear and distinct as the anterior 
velum. 

Tarin and Malacarne in describing the posterior 
velum employ the word flaps [klappen], and speak of 
two, one on either side. Malacarne uses the ex>- 
pression semilunar flaps, Tarin that of semicircular, in- 
ferior, and posterior flaps; but to speak more ac- 
curately, there exists a third or middle portion, which 
lies before the nodule, the three together forming one 
continuous whole: this whole I name the posterior 
medullary velum, and divide it into a middle slenderer 
and attached portion, and two lateral free and semi- 
lunar portions. 

The two lateral portions of the posterior velum are 
perfectly aUke: their substance i^ medullary, their 
structure membraniform, their epithelion that common 
t^ tbue fourth y^ntriple, their &nn semilunar, their 

    — -    — I — - - , -  

* Hallen Ekm. PhysiologijBB, Tom. VI. p. 76. 
t Malacarne. Nuova Esposizione della vera Struttura 
del Cerveletto umano. Torino, 1776. 
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convex margin adherent, their concave edge turned 
ferward and unattached, so that it is easy to introduce 
a inx)be above either of them, and to carry it round its 
convex attached drcumferenoe. TheyJiave two ex- 
trenities, an inner and an outer, at whidi the two 
margins join. Their outer extremities are attached to 
the internal sharp mar^ of the .flocks, and pass along 
these bodies to the point, at which their first laminae 
are given off. From either outer extremity the fixed 
and :convex margin may be traoed backwards to the 
coot of the almond-Uke lobes ; during die first half of 
this passage being adherent to the corpora restifon^ia : 
theiiee the convex mar^n passes under the peduncles 
dP the tubercula quadrigemina, being attached all the 
way to a roller-like elevation: of medullary matter 
which surrounds the posterior margin of the swallow's 
lieidt, and lies immediately before the furrowed com- 
missural band, which passes from the root of the 
aihnond-like lobes to the spigot < The swallow's nests 
[flichwalbennester] are semiglobular cavities, which are 
bounded behind by the root of the almond-like lobes, 
the furrowed commissural band, and the lateral sur- 
faces o£' tb6' spigot and nodul6; before, by the pe- 
duncles of the medulla oblongata, and of the tubeicula 
quadr^mina. 

In its approach to the medullary lateral surface of 
the spigot and nodule, theconvex and attached margin 
of the velum is inclined forward and downward ; it 
then codesces with the meduUary stem of these parts. 
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^he unattached margin of the lateral portioa of the 
velum passes from side to side across the floor of the 
swallow's nest, below the peduncles of the tubercula 
quadrigemina and of the medulla oblongata. The 
superior surface lies unadherent in the swallow's nest, 
and the rounded extremity of the almond-like lobe 
rests upon the under. 

Near its attachment to the nodule the inner ex- 
tremity of either lateral portion of the velum b split 
into two laminae ; the posterior loses itself in the lateral 
medulla of the nodule ; the anterior, which is from two 
to two and a half lines broad, passes across the fcMte 
part of the nodule, adhering to it by its posterior sur- 
face ; its anterior surface looks to the fourth ventricle. 
This is the central portion of the posterior velum ^ the 
upper and posterior maigin of which joins, at an acHte 
angle, the anterior velum, immediately below the ver- 
tical process of the central commissure : the anterior 
velum is adhjsrent to the medulla of the vertical prp- 
oess for a short extent before its union with tl^e 
posteri(»-. 

All these parts, which look to the fourth ventricle, 
are natusally in close apportion: the cavity of the 
•fourth ventricle. is imaginary; but supposing iU sur- 
faces separated as by^ the presence of a fluid, the 
chamber containing such fluid wpuld appear on a 
section through the median plane, of a tent4ike farj^ ; 
the apex of the tent would he the meeting of the an- 
teriiir velum with the posterior ; it§ flopr the medul|a 
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oblongata ; the uppermost of its inclined sides the an- 
terior velum, and the lowermost the peduncles of the 
annular protuberance and the posterior velum. 

For what object are the medullary vela intended ? 
Both have an attachment to the same parts ; both are 
of the ^ame construction; both probably agree in 
function : one point is evident, that the posterior velum 
is in relation with the inferior portion of the cerebellum. 
In the brain of birds the posterior velum does not 
exist : in the hare its place is scarcely marked by a 
prominent line: in the sheep and ox the line has 
become membramform ; and lastly in the horse, the 
velum, particularly its middle portion, is fairly de- 
veloped ; it covers the anterior surface of the nodule 
as a medullary membrane lying over against the last 
lobule of the central lobe, which is covered with a 
sunilar membrane derived from tbe anterior velum. 
Either flock seems to be, as I have already remarked, 
the germ of an ill^evdoped lobe : the nodule may be 
their commissural portion ; the union of which to the 
flocks is effSected by the lateral portions of the velum. 

In order to show the parts within the valley, and 
particularly the posterior velum and its connexions, a 
cerebellum stripped of its membranes, and hardened in 
alkohol, is to be thus treated : the square lobes are to 
be broken off from the peduncles of the annular pro- 
tuberance as far as to the general commissure: it will 
then be easy to press together the hemispheres against 
the superior vermiform process, and thus to evolve the 
parts contained in the valley, so that the pyramid, the 
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^igot) the nodule, the swallow's nest, and especially 
the posterior velum, may come into view ; then the 
biventral lobe may be removed from the under sur- 
face, the later^ portions of the hemispheres cut dose 
off to the valley, the almond-like lobes pressed aside, 
the medulla oblongata divided at the posterior mar^ 
of the annular protuberance, and this latter paxt icut 
through longitudinaUy. 



Ewplcmatum of the Fourth Plate. 

Fig. !• 

The Cerebellum is reversed, so that its under sur- 
face is seen. 

d. The siurface, from which the soft and biventiral 
lobes have been removed, whereby the almond-Uke 
lobes are completely exposed. 

b, b. The Almond-like Lobes of either side ; the left 
is entirely, the right partly pressed outwards, and 
raised from its natural place; whence the left lateral 
portion of the posterior velum is seen in its whole ex- 
tent, the right but partially. 

c. The inferior and rounded end of the left almond- 
Uke lobe raised, which naturally is in apportion with 
the U3ider surface of the lateral portion of the posterior 
velum* Between the rounded end of the left almond-like 
lobe c, aiid the spigot^ the transversely furrowed band 
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is seen, i^hich passes from the almond-like lobe to the 
medullary lateral surface of the spigot. 

d. The Medulla Oblongata, divided and bent for- 
ward. 

e. The P)rramid. 
/ The Spigot. 

g. The Nodule bent downward. 

h. K The Flocks. 

i. i. The Peduncles of the Medulla Oblongata, or 
corpora restiformia. 

Tc. Jc, The under surface of the Peduncles of the 
Tubercula Quadrigemina. • 

L The Anterior Medullary Velum ; its inferior sur- 
face, which looks to the fourth ventricle, is seen. 

m. m. The Posterior Medullary Velum, comprising 
the central and the lateral semilunar portions. The 
left. lateral portion is entirely exposed, the right is par- 
tially covered by the almond-like lobe. The middle 
. portion iadheres to the nodule, and its inferior and an- 
terior margin is alone seen. At the inner extremity of 
the lateral portions a fissure is seen, at which each 
divides into two laminae ; the posterior of which is con- 
tinuous with the meduUary substance of the spigot 
and nodule, while the anterior passes above the an- 
terior and upper surface of the nodule, with whidi it 
coheres. 
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Fig. II. 

The posterior surface of the Nodule, which natu- 
rally is in apposition with the Spigot* There are 
seven laminae on this surface : on either Ade^ and at- 
tached to this, lie the two sanilunar lateral portions of 
the posterior velum. 

a. a. The point at their lower margin, where the 
lateral portions divide into two laminae. 



Fig, hi. 

The Nodule pressed downwards and backwards^ so 
that its anterior and upper surface is seen : its apex, 
looking naturally towards the medulla obliHigata, is 
grey. The base of this surface <^ the nodule is me- 
dullary : the postericnr Tdiim is seen adhering to it. 

a. a. The pmnt, at which eidier lateral portion di- 
vides into two laminae. 

b. The anterior laminae cf the middle portion of the 
Posterior Velum. 

c. The apex of the Nodule, from which may be 
counted ibur laminae forwards: next is seen an uni- 
form grey surface without furrows; and lastly, the 
medullary middle portion of the posterior velum. 
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Fig. IV. 

The Posterior medullary Velum, with the nodule 
oompktdy reversed, so that the uf^r surface of each 
is seen. 

a. a. The anterior free margin of the lateral por- 
tiond. 

b. b. The outer extremities of these, by which they 
cohere with the medullary stems of the flocks. 

c. c. The posterior and upper convex margins of 
the lateral portions, which adhere to the margins of 
the swallows' nests. 

d. The middle portion of the Posterior Velum, which 
passes before and above the nodule, to the root of 
which it is attached, joining at an acute angle the an- 
terior medullary velum, which reaches the same line* 
The upper or anterior surface of the nodule is opposed 
at its base to the anterior medullary velum, at its apex 
to the medulla oblongata. 
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Further Inquiries respecting the Structure of the Hu- 
man CerebeUumy by Prqfesscr Reil. Archiven^fur 
die Physiologic. Achter-bandy p. 278—304. 

IV. 

Of the Vertical Section 'through the Middle of the 
Hemispheres of the Cerebellum. 

From the medullary nucleus of the hemispheres, 
and of the general commissure, the processes, which are 
to form lobes, lobules, and their further subdivisions, 
are given off in a radiated manner, encircling the nu- 
cleus above, belcnv, behind, and in an unbroken series 
from the anterior medullary veliun to the posterior: 
thdr extreme subdiviaons, clothed with cortical mat- 
ter^ form the laminae visible on the surface : these are 
disposed parallel with each other, and those of either 
side are united by means of the laminas of the general 
commissure. On the upper surface of the cerebellum, 
the laminae are disposed in an uninterrupted curve 
from side to side, the superior vermiform process 
concurring to form the here indented segment : at the 
posterior margin, and on the under surface, the curves 
are completed in each hemisphere, extehding from the 
horizontal fissure of either side to the general com- 
missure; with which, in the valley, the hemispheres 
are united in a less perfect and uniform manner. 
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The deep furrows^ by which entire lobes and fmmary 
processes of the medullary nudei are separated, are as 
uniform in different individuals, as the arrangement of 
the peduncles and the ori^s of the nerves ; but the 
ramifications of the medullary stems, the subdivisicms 
of the lobes, the number, form, and direction of the 
laminag have no constant disposition. The minute de- 
scription of the final laminated terminations of the 
lobes, which Malacame has given, is erroneous as a 
general account, inasmuch as it is not applicable to a 
second specimen. 

The shallower furrows, which intercept the smaller 
and subordinate portions, do not pass uniformly from 
one horizontal fissure to the other: at the posterior 
margin of the cerebellum, their continuity is fairly 
broken up, and even on the upper surface it is not 
uninterrupted, in consequence of the occasional union 
of the laminae, which take their rise from one stem. 
The ultimate laminae are separated, some by slight 
indentings, others by well defined furrows ; some have 
a sharp margin, others, particularly those upon the 
surface, have a broad and rounded margin: some con- 
tinue single throughout, others unite by pturs, form 
insulated portions, or distribute themselves arbores- 
cently. Upon the upper surface of the cerebellum, the 
laminae are disposed more or less concentrically with 
the general direction of tlie lobes ; laterally they pur- 
sue various courses, sometimes dipping obliquely in- 
wards below the level of the neighbouring portions. 
The arrangement of the laminae, when stripped of their 
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^rtidd m^itevy bears a great resembbnce to the reti- 
fprm. ^nd arborescent ^pearance of nerves^ when de- 
prived of their neurilema: but in the former case 
the inoipres^on merely amounts to a furrow, whereiui 
m Ithe hXUx it i» Qontinued through the subatafiim of 
^fi pcMrt. ^ It wimXd be interesting to trace the dei- 
vejiopeinent of this structure in the nerves of Ae 
'^vpbryo; |h«9re ic^an be little doubt, but that in the 
brain^ l^e pbjeci of this subdivision of the. ^rfqce^Js 
jo gion . more spai^ for; the ex:tenmon of the c^stioft} 
matter. , ^^ 

I^ ord^ ^prnpletely to. undenstond the disposition 
ofth^ ft^cl^i jind pf the ipedujlafy stems in tbe^tCfiw? 
bellv^pas it is necessary to Qon^pwre the seQtk»i qf ib^ 
.^neral commissMre lY^^h that of ^ther hemisphere,; m 
thfse. sections^^ber^^s seen an efitife difier^oeiW .the 
*J^ftncl|ing pf the s\^m§ froH^ the nuclei, yet stijl,^ jg^^ 
yision ?n^y.be,trac^ fi)r the g^d^al ^nyersipp rf t^ui 
j^e ^qdp intq the ptjiei^. . i 

Ip the fiftb plf te, whieh ^ adjoip^ a y^rt^^ 
^tipn \^ giy^ii pf the ]e^ hemis^hpre of the. 8iun§ 
b^ain, whicl^ furnisjhed t^ sectioo^ pf .the. v^rsqjifprijd 
proqesses i^ flsite t(^ 04^4* '^l^^ i^aode. of branchings 
4is shojwn by this^ Bectioi^, and which ^lone I t^^in 
yij^w, ^s aqcurf^ely deline^f^^ ^bp^h tl^ fprm of tii^ 
^tire port is i;i^ perfect : the whole, cereb^^ uoot^ j^ 
instance^ is top much i#t^ped, fui^d tl^ roundness, pf 
th^ i^pper and ^A4er surf^i^es is lo;^^ p^^g (Q tbe 
ppsitiop of tb^ part iin ^he v^^l in vfUi^ it WW 
hardened, , ■; ; ^ 
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EiUier heknisphere, considered apdrt^ resemble d 
pjnusiid^ the biEise of which is behind tod belbw, th^ 
apex b^re and above: we tnay distinguish two mari 
'^118^ two sides, two isurfaces, and four angl^fd iti eieidi 
Hemisphere': of the two mai^ns^ the kntertot H ibh^ 
cave, being nearly one h^lf of the semilunar 'fi^8U¥fel 
md maHcing the mutilated summit of thi^ pyfanlid ; 
^posterior obtusely rouhded margin skins thi^ bfts^ 
rf the pyramid^ the inner side is parallel to the tfeittti- 
fenn processes^ with which it ibr the niost pkit tb^ 
herein being howerer Unattached iri the piiriS^-likid 
fia^tfre, the lateral wall of Which it femis ; theotrter 
side is entirely free, and parallel witb the horifrcfrital 
iw^m^te; theuppei* surface is slightly curvdd,i thfe' bndtf 
b^mkpherieal ; the former tomprises the ^tiat^ ^d 
lli^- upper and posterior lobes, tbe bittei*, the xiiidei^ 
aod j)08teriDr, tfacr sletider lobes, the bivetftitU ithd 
ittnionc^like fobes: of the fbiu- togkii the ffiiteridr SUA 
oiiter is fr^, being the extr«*toiiy 6f the s^Hiiiiaif 
fiksnre; the anterior and ititiet \xi6tea "with the fdre- 
panpt of tbef gen^tied ebthti^ysttii^ : thh pOl^leridf sitigM 
ar^ both unattached and rounded off; of which tU^ 
outer is supposed to exist at the meeting of the outer 
side and posterior margin, the inner at the extremity 
of the under and posterior lobe in tiih purse-like 
fissure. 

The section is so mlid6 ds to divide the hemisphere 
vertically through the middle of either margin : in this 
HJlMini^r all the Ibb^s'^d lobules, witK thf^ exception of 
the biventral lobe and the ali!nond-like lobes, are justly 

y2 
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divided in tlieir axes. The same process should be 
employed in this case as in dividing the general coin-* 
missure : it is expedient to place the cerebellum on its 
upper surface, to incline the knife somewhat outward, 
and to carry it at one stroke from the fore, through 
the back part of the hemisphere. 

The section begins at the hollow between the crura 
cerebri and annular protuberance, passes obliquely 
through the latter, divides the portio dura of the 
seventh, and the auditory nerve, the medullary stem 
of the flock, and the outer extremity of the semilunar 
lateral portion of the posterior medullary velum. The 
section passes across the outer part of the swallow's 
nest, through the corpus restiforme touches the root of 
the almond-like lobe, and cuts obliquely through the 
point of the biventral lobe ; in continuation, it divides 
the square lobe, the upper and under posterior lobes, 
and the slender lobe : it divides, besides, the nucleus 6£ 
the hemisphere, and the corpus ciliare contained in it, 
the peduncle of the tubercUla quadrigemina towards 
its outside, the tubercula quadrigemina, and the cms 
cerebri. 



Explanation of (lie FifHi Plate. 

Fic. I. 



\ » 



A section of the left Hemisphere of the Cerebellum ; 
the external portion is that represented. 



\ 
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a. &. c. The Crus Cerebri, Tubereula Quadrigemina, 
and Annular Protuberance, obliquely cut across from 
within outwards, and from before backwards. 
' h. The hole between the crura cerebri and the an- 
terior margin of the annular protuberance. 

d. The divided Portio Dura. 

e. The divided Portio Mollis. 

J'i The divided stem of the Flock, to which the 
lateral portion of the medullary velum is attached ex- 
ternally^ 

g. 1. The external part of the Almond-like Lobe, 
which is attached in the valley to the spigot, cut 
through. 

A. i. 2. The Biventral Lobe, which is divided more 
dbliquely; 2. the medullary stem; h. the anterior 
portion, curved towards the medulla oblongata, and 
touching the flock and almond-like lobe; i. the 
posterior portion, adjoining the slender lobe. 

h.l. S. The Slender Lobe, which unites itself to the 
pyramid in common with the biventral lobe; 3. its 
atem, which quickly divides into an anterior and 
posterior branch. 

wi. n. 4. The Under and Posterior Lobe; 4. its short 
medullaiy stem, dividing into two branches, m. the an- 
terior, n, the posterior, connected in the valley with 
the long and the short commissure. In some brains 
this lobe has two stems projecting from the nucleus, of 
which the posterior is the largest, and divides into two 
JMFaoches. 

o.p. 5. The Upp^ and Posterior Lobe ; 5. its large 
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bnuiehefi^. <>. ^ ppiM*dor> ^d jK^^ the anteriofr, Tbft 
single conuo^aure, composed of a sip£^ ImmsL^lu!^ 
iiii fig.. J.jf.] Bniteft,tbg,tvo lob^ pf tfcU.TOmcs wl»ph 

have the long^t wd J4r£fe^( ^%eim oC any of the lobea 
of the hemispheres; sometimes this lobe enlaigeaat 
once, from its connexicn. with the > commissure ; J^rae- 
times.itSitbiokeQing is gvadual : its sefitknn is bioadi^st 
new: the horizmital &6ure. ; . > . . . 

q. r. 8. 6 — 1«S. The Upper and Anterior or.Squaie 
l^hai this^lobe has eight [6. 7j 8. ». 10. IL ISi Ig.] 
iQedu^aiy s^ms idsing Irom the .nudeus^ wheieartlMi 
other lobes have but one: these numerous stems^^boww 
ever^ aEre individually. slighter: tfaaa the jstona on. the 
under sur&n^ aivl po&terior raai^* Sometipi^ ibens' 
aro bpt- six or> seVien weduUat^ sterna to. this, lobe^ 
TdbdcKarQ in that case larger, and have moreinumeraw 
branches. Wbegre the square lobe borders en.thc| 
xxfup&B and. posterior Jobey between f^ and q^ and B* and 
&may be^ remarked, always one^ sometimes twosmaUi 
and shoct sfuems^ whidbi da .not: appear: at the sur^usi^ 
but fill up the angle, which results from; the; great in-^ 
dination backward .of: the square lobe^ compared mth 
thejdiitectiop oii tfae.upper and posterior Jbber: at r.iar 
the liniit at. which the verttoal process of the. g^ncwalr 
con«ailu9iiireisfseparated-.ikKMDa the.I^ procestt:. 

four stems are found on either ^de of this intervaL. 
The &UTOW betwe^ the vertical and horizontal pcOn 
cess of the general commissure is deepest at the central 
pmt, through which the section in the median plane 
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piiisbB ;' bei^ the fthrtaw teathts the midiftuft ^ buton^ 
^ther side it becomes shallowier, so that in the seetioir 
<^the b^ttiisph^^, dle^disdfictidtt between' &^ ver^cal 
1^ hitnicontal bt^iich i^ lost,' MJ ^ ftutoWs betwedi'' 
dl^' cf ^ the lobuled ^f the squall lobe are all e^fae&f 

^ iL The ntieletis of ^ hanisfrfiere, with the eorpiis^ 
dMaie^in its middle, which, in ^'section of the genevi^ 
oommissulre, is a point only, where the vertieal a^ 
Ikitizontidptoeesses join,^bat here is enlai^ed toeon-^ 
sidei^ble £m«Qsi0iis^ both of height, aEnd Umgtb^md^ 
buMdtht henee the akened ration betweea die mew: 
doQairy stems and the nucleus : in the geaaetai com^ 
attSsUfethete a^e but two processes f in the section of 
lite hemisphere there ar& fixm ten to thirteen, risii^ 
ftom tbe nudeus^. Behind 6. aind S^ b^nd the square 
lobe above, and the biventral lobe below, the nudcus 
becomes much smaller, and is compressed and flattened 
from above downwards, so that it might indeed here 
be conffldered as a stem, of which the upper and under 
pMieMr lobes [d; 4 and &] ace loEancheft;) ; 

D . Ir,*u.l9, Aire tiairtcen meddkfjrstems,' whielk are seesr 
in tlia» section to sprii^ from the nucleus of the hernia 
s)^re r of Aese 4; and 5; appear the lai^cst, £• the 
kngestr L and S. ther stenti^ d£ the akdcmd-like Idbe^ 
and the Idventvai lobe, are also herge, bt^ they are Bot 
fidrly seen in tliis drawing. When these lobesare cttt 
thsou^ verticaUy inr their axes^ as in fig« m ahd .ni. 
the stem of the almond-Hke lobe ts seen to be of con^ 
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«derable me, and that of the biventral lobe to be 

" ft 

divided down to. the nucleus. 

The. medullary stems vary in number from ten to. 
thirteen : there are seldom fewer than ten. When the 
number is small, the loss falls on the squ^e lob^. 
When the stems are numerous, they are individually 
smaller, and have fewer branches; on this principle 
the stems in the square lobe are many and ^mple. In 
the right hemisphere of the same brain the anterior 
branch of the sofl lobe was slightly furrowed .and 
laiger, and the under, and posterior lobe was pro- 
portionately smaller and . less arbwescent : the upp^r. 
and posterior lobes were like those on the left side:: 
the square lobe had eight stems, but the interval be»; 
tween the vertical and horizontal process fell, in thisr 
case, behind the fiilh stem,. as it more generally bap*: 
pens. 

 
Fig. II. 

In the vertical section of the hemisphere ;the. bi<» 
ventral lobe is obliquely divided : in the present figure 
a vertical section of a biventral lobe is represented^, 
carried , through its thick and outer extremity, . and 
parallel to. the horizontal fissure : either venter in this 
view has its proper stem rising immediately from the 
nucleus. 

a. A portion of the nucleus, from which the two 
stems of the biventral lobe spring. i 



65 

b. The internal stem^. which is in appodtion with 
the almond-like lobe and the flock : this is the larger 
stem, and divides into two branches. 

c. The external slights stem, which leans agmnst 
the lender lobe. 



Fig. III. 

The idtuation of the almond-like lobe is so near to 
the median plain of the cerebellum, that in the vertical 
section of the hemisphere, a small external portion only 
cf this lobe is shown. To exhibit the interior of this 
part in its full dimensions, the Ipbe should be di\4ded 
from its point to its base : such a section passes through 
the. stem of the almond-like lobe, the lateral portion 
of the posterior velum, the swallow's-nest, and the 
peduncle of the tubercula quadrigemina. The large 
stem of the almond-like lobe is somewhat contracted 
near its root ; afterwards it expands into an irregular 
rounded extremity, from which three branches spring, 
which divide themselves again into minor branches 
and laminiB. 

a. a. a. The peduncle of the Tubercula Quadri- 
gemina, and its continuation with the lateral portion 
of the posterior velum, through the nucleus, where it 
contributes to form the upper side of the fourth ven- 
tricle, and receives the rounded end of the almond-like 
lobe in the cavity termed the swallow^s nest. 
. 6. The divided lateral portion of the Posterior 
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Ttlatn^ which liM in the swaUowVnest, between the 
wnder surface of the pedtmde cS the tubercula qiiidrf* 
gemina, and the nranded end of the alniond-like kto; 
ftfe the rounded end of the latter somewhat AepiesmA^ 
in prder that the posterior velum mmy be more di^ 
stinctly seen, and its manner of connexion with the 
nucleus. 

c. The Nodule 

d. The medullary stem of the Almond-like Lobe, 
wbieh is direeted oMiquely upwards and backwards 
towardit the' nucleus. 

^. t. The convex- unattached extremity 6f the 
Almoitd^like Lofa^e^ which looks towards thd valley aiid 
thfe theduUa oUongbta. . , 'j 

y: The apet'ofthelobei ^ . i* 

'- :'g. The tilde, at which it touches the biventral lobe^' 
1. £• 8. Three branches of the stem, of which th# 
slightest, 1 . i^ divided into three porticms ; the shortest 
and broadest, 0: into two portions ; and the longest, ^8«i 
into several. 

V. 

The Cerebriknn separated from bchindforwarda into 
^ • two'horisontal P<MPtion6. 

FfM* this object it if necessary t6 employ a oerebelM 
lum thoroughly hardened in alkohol. The sepafratioa 
is efi^tcd by tearing the organ asunder at the interval 
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nations, exists in every brain. I will endeavour to 
describe this as clearly as I can, and I request the 
reader, for the better understanding my description, 
to compare it with the adjoined dravrings, and with a 
preparation such as I have employed; he will find, 
however, after all, that this inquiry will suggest to his 
mind many more doubts respecting the structure of the 
cerebellum, than it will clear up. The internal struc- 
ture consists of fibres, tending from the circumference 
to the centre : at the circumference the fibres are fine, 
towards the centre, coarsely fasciculated. The whole 
exposed surface is naturally divisible into five re^ons, 
in which there is an obvious difference of structure. 
The finer fibres, conver^ng towards an imaginary 
centre, compose all the stems, which rise directly from 
the nuclei, as well as their branches and further sub- 
divisions : coarser fibres, on the other hand, more or 
less interwoven with one another, compose the nueld. 
In the preparation, from which the adjoined drawing 
was taken, the fibres of the nuclei appeared to fcdlow 
the same general direction with those of the stems : 
mostly, however, the fibres of the nuclei are bent away 
in the horizontal plane from the point, at which they 
touch the radiated fibres of the circumference, so as to 
form at first an angle with the latter : the tendency to 
decussation, which chiefly occurs in a direction parallel 
to the median plane, increases as the coarse fibres are 
more remote from the circumference, and approach the 
peduncles, which seem to have a like structure. Traced 
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along the ine r&dlated fibres 6f either ftutfat^/iltld 
parallel to the circumference^, mAf be seen a i^dge, niftrd 
a light groove or indented line ; upcm the under sUrftlSd 
the yidge is external, and the furrow internal ; the te-^ 
versp id noticed Upon the upp* surfacse: the furWf# 
Ifpon the unde^ mirfaee and Aefidge Upbti th^ Upp6i^^ 
tnark the tilteeting of the stems and nuclei. 
- In the 6uter region-bii either dide [Tab. VI. Pig. 1; 
e.yi e*Jl2 t^^ fibres are arranged in fbui» strong f^g^'^ 
eulated bands, which decussate each* othei*; a fiher' 
dispositit^n, but of a Mtnilar kirid^ seetns to prevail id 
the band? themselves. In the tiext itegion^on eil&iif 
sidfe, [Tab. VL Pig. hfg:f.gj]th6 dir^etiew df the? 
fibres is more-unifontt, except wheiie towards- the iiMreir 
mstrgina rouud fasciculus asCetidis'obliqtrely'bctweto 
these fibi^, whfch form ti cjy^indricrf canal enclosflttg 
it : this fascfcnlus extends below towards the sWsSioiAg 
liest^nd the ahti^md-fik^ Idbe, on eithef ddp. ' In ^ 
middle re;^dn [Tab. VI. Fig. 1. g. g.] which cdn*^ 
sjwftds to the generail cMEimii^sUre, the fibr^i^ iftt 
throtrghcfut fine aoid imiforihly disposed, but aife sorife^ 

whit less so fe the ^nuclette t <H*e ^c tr^Us^rsief Htftf 
alone occurs^ in libis region, at the uniou of thep^rtt^ 
ittid with the hc^fiiMniftal pmeess; this line is af ih^ 
furtdw oil th^ lower, and ati et^ually dBght ndgt&iit 
the upper sui^face. '* » . ^ .o 

^ Thus the pediuiifeles'of the eetebeHton di^ shoiWi* to 
be prolbnged backwards in ctearsfe imdioterWoveta Sbtik 
^hich encirt;le the crliafy bodies, i^d fdrnr thfe ftiic!^. 
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from the nirfaces of wluc)) » aeries <^ finer (md'ntdi- 

' • * 

Mped fibres, correspoiiduig with (be lobes and their 
Silbdlyisioas, diverge. 
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J^xpioMiion qfihe SMh Plate. 

Fig. L 



The CerebeUum, tcvn faori^ontaUy into an 
and under portion : the medullary surfaces resi 
from this division are repneaented. 

A* A. The upper portion of the Cerebellum. 

B. B. The under portion. • - 

C. C The Purse^Uke Fissure* 

D. The posterior surface of the ^ngle Commis- 
ft>U2e»' •-* . • •'•••»; ^ .'.. 

. £. The upper surface of the Branch hy [Fig. 1^ 
Phite III.] 

F. F, F. F. The Cortica) Substance of the kst^ and 
o£, t^e last but one of the Lobules of the upper and 
posterior Lobe, between which the separation iaaccenoN 
pUshod, 

0« G. The jMnyecting iimeir exi^remily of ^the Under 
and Posterior Lobe. 

a. a. The Furrow on the upper pcnrtion.. ^ . 

b. h. The Ridge on the upper portion:. 

c. c. The Ridge on the under portion, which cor- 
re^nds with the furrow a. a. 

d. d. The Furrow corresponding with the ridge h. b. 
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b. b. d. cL The lines, within which are the nuclei/ 
without which the stems and their subdivisions; the 
fibres in the former are coarse and intricate, in the 
latter uniform, fine, and radiated. 

By the lines e.f. g. are indicated three re^ons, in 
each of which a difl^ent organizatian is observed. 

^'f' ^^f'f' ^'f* ^' include the outer region. 

h, i. k. L I. k. u h. Four strong bands on either side 
in this region, which cross each other in the substance 
of the cerebellum, and are themselves composed- of 
fibres simUarly disposed. 

•/• S'f* S- S*f' S'J* "^^ following region on either 
side, which is placed above the swallow's nest, and has 
a peculiar structure. 

m. A point, from which a bundle of fibres -asc^ds 
obliquely backwards^ - 

n. o. n, o. The medullary cylinders, and the chan-' 
nels, in which they are lodged ; the - former are torn 
across. 

g. ff. g. g^ The internal or middle region, which 
consists of the rent surfaces of the general- ocmi- 
missure. 

p. p, A line, at which the under surface is tratw-r' 
versely furrowed, and the superior marked by a slight 
ridge. 

q. The fine decussation of the fibres at the bottom 
of the fissure in the middle region. 
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Fig. II. 

In this figure are represented the cylindrical medul- 
lary bodies, which are found on the inside of the re- 

«^^ f' g'f' g' g'f' g'f' [Pig- *•] as they appear be- 
fore the separation above described is completed, which 
eventually tears them acroiss. 

a. a. The upper half of the Cerebellum. 

i. b. The under half. 

c.c. The Purse-like Fissure. 

d. The anterior and upper surface of the bnmoh A. 
[Plate III. Fig. 1.] 

e. The posterior surface of the Single Commissure. 
'f^f. Portions of the Regions marked^ ^.^^.^.^ 

g*J\ in the preceding figure. 
g. The middle Region. 
h.h. The cylindrical medullary bodies, which rise 

• from the under surface in a direction difierent from the 
course of the neighbouring fibres, whence they appear 

* to lie tin proper canals; they ascend obliquely back- 
wards, and pass to the cortical substance of the com- 
miissure of the upper and posterior lobes. 
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Further Inquiries respecting tJie Structure of the Hu- 
num Cerebellum^ by Professor ReiL Archivenfur 
die Physiologie. Aehter-iand^ p. 386 — 426. 

Qn the Structure of the Liobes, and Lobules, amd 
Laminse, which are placed upon the medullary Nu- 
cleus of the Cerebellum. 

VI. 

The value of these ixiqwries turns upcm the question, 
wliether th^ struQtuire which I am about to describe 
exist originally in ilie organ, or result from its indurt- 
tioA in alkohol. Upon this point I shall <»ily obsieryey 
,that the definite and peculiar arrangement of fiarts 
which is found in the hardened cereb^Uum. appears 
unhke what we might expect to arise from the in- 
fluence of a chemical agent upon an uniform pidp; 
and that it is much more probable, that immersion in 
alkohol merely unfolds and renders evident an originil 
separateness in the compK)nent parts of the brain, yi\Afik 
was before too delicate iat observation. . . ,,• 

To resume our description : the three peduncles ^ 
either side may be considered as forming, by their 
union, two medullary columns, which are directed at 
first backward and outward ; these enlarge into coarsely 
fasciculated masses, which contain, near the middle of 
each hemisphere, the ciliary bodies, and are finally in- 
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dined inwards in a circular course towards the general 
commissure; the central mass on either side is.sur^ 
rounded by a laminated stratum, and, in union with 
the latter, constitutes the medullary nucleus : upon th|3 
exterior or laminated stratum the lobes and iheir sub- 
divisions ^re placed: in the history of the latter two 
distinct points claim our notice, viz. the structure of 
each part, and the manner of its articulation with the 
neighbouring surface. As the same plan, is every 
where followed in these respects, the complete under- 
standing of any single portion of the surface involves 
a knowledge of the whole. 

The lobes, lobules, and their subdivisions, oonsint 
rf medullary plates, which are arranged in succiession, 
one behind the other, and are parallel to the outward 
furrows ; each medullary plate again consists of fibres, 
which are radiated, and converge from the ciroum* 
ference, generally towards the centre of each hemi- 
sphere, as seen in Plate VI. Fig. 1 and 2; but some- 
times, as in the almond-like lobes, another imaginary 
centre is produced by die peculiar form of the part, 
towards which its fibres converge. In the stems and 
Intodies of the lobes, that is to say, when nearer die 
nucleus, the fibres are found to be coarser and strongier 
llian at the surface of the cerebellum. 

In consequence of their radiated structure, the me- 
dullary plates tear very readily in the direction of 
their fibres, but do not yield any regular fissure, when 
an attempt is made to tear them transversely. The 

G 8 
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fibred have a glittering, bubble-like appearance, when 
viewed through a microscope. 

In brains which have been long in alkbhol, and 
appear thoroughly hardened, threads as fine as those 
of the silkworm may be raised from the stems, par- 
ticularly in their middle : whether the substance of these 
threads correspond in any respect with the cellular 
texture between the fibres of muscles, is extremely 
uncertain. 

The particular contrivance, which I call an articula- 
tion [articulation], exists, wherever subdivision or 
branching occurs, as of the stem from the nucleus, or 
of branches from a stem, as well as when a slighter 
medullary layer lies upon a larger: it may be men- 
tioned here, that the parts of the cerebellum are radier 
contiguous to, than continuous with, each other: the 
truth of this position will appear in the sequel. The 
articulations are disposed in lines parallel to the course 
of the laminas, and consist of a projecting linear ridge 
on one surface, and a corresponding furrow on that 
opposed to it: the ridges are more or less acute or 
rounded : the surface between any two ridges is slightly 
hollowed. The appearance of ridges and furrows has 
been already represented in the drawing o£ the hori* 
zontal rent of the cerebellum. It is necessary to 
distinguish from this mechanism those sharp and mi- 
nute projections which exist in the angle, at which 
any two branches of equal bulk meet ; such projections 
are acute^ and consist of two portions adhering without 
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)m inlermectiate furrow. Every lamina is naturallj 
separable into two equal lateral portions : at the centre 
of the base of each lamina is found an angular furrow, 
which recdves the ridge of the surface below. If a 
lobule be divided in its axis, and from the exposed 
surface of either half, the meduUary plates be suc- 
cessively raised in a direction from the base towards 
the^i^X, to that, on which the ridges exist for the 
articulation of the laminse ; and this last lamina, in- 
stead of being raised as the preceding, be peeled off 
crosswise, medullary plates are seen extending from 
the ri^ge into the centre of the lamina. Similar 
ridges exist on other occasions where medullary j^ates 
are jcnned : the ridges are sl^htefr, in proportion as 
they are remote from the nucleus. A rent made 
from the outer surface of a lamina towards the centre, 
does not pass directly to the nucleus, but from the 
lamina, throu^ the branch on which the latter is 
placed, from this branch again through its stem, and 
so on towalrds the nucleus. The middle medullary 
plates of the laminse do not pass to any adjoining 
branch, but are continued down the branch on which 
the lamina is placed. A similar disposition is observed 
in the connexion between minor branches and larger 
branches, and in that between the latter and their 
stems: the exterior plate alone skirts accurately the 
margin of each subdivision^ and may be traced re- 
ascending, and lining in succession those beyond : the 
internal plates follow the course of the stems and 
branches. These facts may be ascertained when a 
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I6be i^ opened firotii its base and everted. The me* 
dullary pktes of the stems pass into the branches ami 
their subdivisions, and even into the laminse. 

Having made these general remarks, I will describe 
q)ecifically each part, beginning at the circumference, 
and passing inwards to the nuclm: and first of this 
laminflB*. 

The cortical eitternal covering of the laminae coti- 
sists of two layers; the outer of which is grey, the 
inner of a dirty yellow. The outer layer may be re- 
moved from the inner, and the inner again from the 
medulla, leaving smooth surfaces, and appareMly 
without the rupture of an intermiediate substance. By 
immersion in alkohol the cortex becomes white, the 



* By lamihae [blattchen] I mean the ultimate 8ub« 
divisions of the lobes of the cerebellum^ which are com^ 
posed of a central medullary^ and an external cortical 
portion ; for the most- part they project at an acute 
angle ; they vary in form, magnitude^ and direction. The 
cortical matter is not confined to the laminae^ it is equally 
spread over the furrows between them^ it is however 
limited to the surface, with the exception of its conr 
tributing to the ganglions within the medulla. The me- 
dullary substance of the cerebellum again is every where 
covered with cortical matter^ excepting on the surfaces of 
the fourth ventricle, the stems of the flocks> the mediiUaiT' 
vela^ and the peduncles 5 which parts, it may be pre- 
sumed from this circumstance^ have an office difibrent 
from the rest. 
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mediiUa ydUowish, but more so in the lamioie tfiim 
^bewhere. The cortex is of a looser, more spongy 
texture than the medulla. These circumstances, and 
what I have mentioned above, of the continuity of the 
layer of medulla immediately within the cortex, may 
lead to the conjecture that the latter is formed as if by 
precijHtation from the investing pia mater, and that 
its- colour changes gradually to yellow, and then to 
idhite ; and it may even be worth inquiry, whether the 
whole substance of the cerebellum be not thus formed* 
One circumstance I would mention in connexion with 
the preceding remarks, that the pia mater in the fotus 
is unusually firm, when there is no distinction between 
cortex and medulla in the substance of the brain. 

The central part of the laminss consists of slender 
plates, which lie in dose apposition, and admit of being, 
separated. These plates are composed of fibres, 
which, are nearly parallel, are directed towards the 
CBtremity of the laminae, and are covered on every 
'side with cortex. The external plates are reflected 
{torn one lamina to another. If the external plates be 
flawed to the centre of the base of any lamina, from 
the interval on either side intervening betwe^i this 
lasdna and the next above and below, they will be 
foiind to meet abruptly ; and at an angle with thek 
fiarmer course, and parallel with eadi other, and in 
. the axis of the lamina, to pass to its extremity. Where 
these plates meet is the angular furrow belon^ng to 
their articulation, be^nnlng at which it is easy to se- 
parate the lamina into two equal and similar portions. 
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Intennediately between; the external plates thus dan 
scribed, other medullary .plates, derived from the .me»^ 
duUa of the branch itself, enter each lamina, whioht 
may be distinctly traced for at least half of the length; 
of the lamina. . .% 

From the lateral surface of a lobe or lobule, lamina 
after lamina may be successively removed with the 
handle of a scalpel and the forceps : along with eadii 
lamina. a medullary plate is torn down; the first of 
which, that namely corresponding with the lamina 
nearest, the base, may be traced reflected along the 
opposite surface of the adjoining branch. At the 
point where the lamina is first raised, and at the place- 
of its natural articulation, a ridge is seen : if the next 
lamina be raised, another ridge is seen, belonging to 
the articulation of the second; and if this be then 
drawn towards the base of the lobe, along with its cor« 
responding medullary plate, the ridge is lost, on which 
the former la^na* had been placed, but remains still* 
distinct upon the plate last separated. In this mannw 
the laminae on each side of a lobule may be removed- 
to the eentnd plates. Every lamina, however, does^ 
not bring away with it a medullary plate : whether it 
be, that all the laminss have not a plate derived from 
the centre of the branch, or, that if they have, its 
{lightness renders it often impossible to remove it 
jungly. Thus a lobule is peeled from tKe outside to 
its central plate, much in the manner of various parts 
of plants. 

If a ]<4>ule be selected, the lamime of which pass off; 
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at a right angle nearly, and one of- these be preMed' 
towaids the ap^c, and upon its thus exposed surface a 
dight incision be made, the thin medullary pkte, 
which may then be raised, will not pass from the hstae' 
of the lamina along the axis of the lobule ; but will 
be found continuous with, or reflected so as to form 
the outer medullary plate of the lamina next in order 
towards the base of the lobule. A nmilar result 
ensues, if an incision be made upon the external margin 
c£ a sufficiently broad lamina in the direction of its 
asis, and either lateral portion be pressed towards the 
adjoining lamina ; the separation will continue down 
the first parallel to its axis, and then ascend the 
second lamina in the like direction. If again the cor- 
tical matter be removed from a few laminae, and from 
one surface of a thus denuded lamina a fine layer be 
drawn with the forceps, the rent will first descend 
parallel to the axis of the denuded lamina, then run at 
an angle along the interval leading to the next lamina, 
which it will in turn ascend. 

If a thin lobule be torn asunder in its axis, and its 
layers be raised in a direction from the base towards 
the apex in succession, so as to leave the external layer 
only, there is an appearance as of cylinders lying in 
dose lateral apposition: the projections in this case 
correspond with the intervals between the laminae ; and 
the angular furrows, to the axes of the laminae: each 
lamina will open at these furrows, and finally divide 
into two equal portions. If care be taken not to com- 
plete this separation, eadi lobule, and even each entire 
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lobe, may in this, way be unfolded^ imd its arboresceoi 
appearance converted into that of an expanded mem^ 
brane* The better mode of thus unravelling a lobe is 
the following : a portion about an inch broad is to be 
<sut out of a fre^ cerebellum^ and placed for front 
twelve to twenty-four hours in a weak solution of caustio 
potass, then in distilled water for some hours morc^ 
and finally left for from twenty-four to forty hours in 
pure alkohoL Very little force is necessary to unfold 
the parts of such a preparation in the order above 
described. By a somewhat similar process the meduL* 
lary plates of the lobes and lobules may be shown : an 
kidurated cerebellum is to be placed in a weak so-, 
hition of caustic potass, for from twenty-four to forty-^ 
eight hours, and subsequently reimmersed in alkohol 
for a few days, if the solution of potass has rendered it* 
too soft From a lobe thus prepared, the laminae^ 
with their adherent medullary plates, may be easily, 
separated in succession. When several laminae Jtiave, 
been removed, it may well be seen how oi^ or more 
plates of ttie central medulla of each lobule enter the 
furrow at the base of each lamina, and proceed to^ 
wards its margin. The same observation may be 
varied by drawing oflF, in the direction of the furrowsi^ 
the external medullary plates. If a lobule be split 
from its base, the fissure does not always proceed ta 
the circumferental extremity, but often breaks short? 
off into the centre of a lamina. 

. The composition of the lobes and lobules is ac-. 
€i4rately the saoote as that of the laminae ; only that tbe^ 
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B^uU^ty axes of these larger parts are larger in pro- 
portion ; but they equally admit of a central (fivisionj 
and their outer layers are reflected in a similar mantier 
aloiig the opposite surfaces of the adjoining similar 
parts. For the articulation of a branch with a stem, a 
lobule with a lobe, the latter shows at the line of 
separation k slight projecting ridge, which is received 
into a furrow in die latter. If the s<juare lobe be 
broken off from the nucleus, and the laminated stratum 
be peeled from its internal surface, an appearance of 
apposed cylinders, or of parallel raised surfaces, with 
intermediate furrows, is seen ; resembling, though on 
a larger scale, the internal surface of the laminae. The 
entire lobe may be then unfolded, the separation com- 
mencing at the intermediate furrows: the parallel 
itdsed surfaces again correspond to the intervals be- 
tween the lobules ; they are not always rounded, but 
sometimes angular and Wedge-like. Finally, the la^ 
teral plates of the lobules are reflected to the opposite 
sid^ of the neighbouring lobules, and the entire lobe^ 
ittelf, as well as the lobules, laminae, and their invest-^ 
ing cortex, seem as if they might be the result of sue-' 
cessive depositions from the surface. Hence it is that 
rents from the circumference toward the centre do not 
penetrate the nucleus, with the exception indeed of 
that carried between the upper and under posterior 
lobes, which is represented in Fig. 1. Plate YI, In 
this case the rent is successfully carried through, in 
consequence of striking an interval between the cir- 
evdarly disposed fasdculi, which enclose the ciliary 
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bodies: the rent has every appearance of doing violenoey 
and the radiated fibres of the lobes meet those of the 
nudieus at an angle. 

. The lobules are articulated by means of ridges and 
fiirrows with the nucleus. To the square lobe there 
are mostly but three strong ridges, and several lobules 
attach themselves to the anterior of these ; hence the 
ragged appearance of this ridge, when the lobe in 
question is broken off. When the square lobe is 
raised from the horizontal fissure towards the superior 
vermiform process, a mmilar appearance is seen to 
what occurs in stripping the medullary plates cross- 
wise from the laminae ; viz. that of medullary plates 
entering the central furrows from the ridges, which cor- 
respond with them. 

From what has been said it appears, that in the 
structure of the lobes, plates composed of medullary 
fibres are merely laid in successive layers upon the 
nucleus; a remark which is confirmed by these ad- 
ditional facts; that there is no relation between the 
volume of the hemispheres and that of the medullary 
columns ; that the medullary substance of thd branches 
does not diminiA in proportion to the minor branches 
given off from them ; that the radiation in the lobes 
has in many places a different direction to that in the 
nucleus; and lastly, that the lobes and lobules of 
either surface overlap the medullary columns on either 
^de of the horizontal fissure. It appears that the 
fibres from the drcumference crowd together towards 
an imaginary centre, and thus exhibit internally an ir- 
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regularly fissured surface, when they reach the nucleus^ 
the next part for our consideration. 

Immediately within the lobes a laminated stratum 
exists, which forms, on the one hand, the surface sup* 
porting these processes, and on the other, the exterior 
shell of the nucleus. This it is, which requires to be 
peeled from the internal surface of the square lobe, 
after its removal, as aboye alluded to, in order that the 
alternate risings and furrows at the base of its lobules 
may be seen. I have been able frequently to raise 
two, three, and more medullary plates in succession, 
between one ridge and another, especially between the 
posterior ridges. It would seem, as if the conlponent 
fibres run across each intermediate furrow, and meet- 
ing, form each ridge, and mount together into the 
lobules. There are found,, besides, some coarser fibres 
in .the direction of the ridges, which cannot be raised 
without breaking up their adhesion to the sides of the 
medullary columns ; perhaps these are but layers, 
which serve to fill up the intervals : the stratum itself 
seems, as the preceding parts, to be formed in layers, 
as by successive depositions. 

The last part is the stratum of coarse taid curvi^ 
linear fasciculi, which is specially, continuous with the 
lateral peduncles of the cerebellum, and together with 
the anterior and posterior peduncles , and the ciliary 
body, constitutes the central part of the, nucleus of 
either side. The lateral peduncles ascend backwards 
and. outwards in the horizontal fissures, expand them- 
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selves in the upper and under portions of the heini4> 
spheres, and at the same time incline inwards, being 
curved more abruptly at the fore part than near the 
posterior margin. The anterior division of fibres . 
throws itself ove^ the anterior peduncles, and with the 
next set pursues a course towards the general com- 
missure: a third set of fibres passes parallel to the 
medulla of the general commissure, towards the purse* 
like fissure, to the posterior margin of the posterior 
lobes, the radiated fibres of which are placed at an ~ 
angle upon them. If, on the removal of a portion c£ 
the posterior lobes, part of the nucleus is brou^t 
away besides, the two portions either natin-ally se^ 
parate, or are only retained by their mutual indenting, 
the furrows for which are parallel to the circular course 
of the fibres of the nucleus. Between the middle pe^ 
duncles, which form the capsule of the ciliary body^ 
(which consists of lobes again, and may be raised &om 
this capsule) and the anterior peduncles, the posterior 
plunge ; and along with the middle peduncles, mount 
over the anterior. The anterior peduncles pass di* 
rectly backwards, pierce the lobes of the ciliary body 
^th delicate fibres, and lie close upon and parallel to 
the anterior velum, and the nucleus of the general 
commissure. On another occasion I propose to return 
to this subject, and to give a fuller account of the 
nucleus and its peduncles. 
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Plate VII. 

Fig. I. 

This engraving represents the surface exposed by 
tearing off the square lobe, which is effected in the 
following manner. Its anterior angle is first raised by 
mesD^ of the handle of a scalpel, from the peduncle oS 
the annular protuberance, luid then the whole external 
mar^ of the lobe is carefully detached as far as the 
posterior angle ; in general, a porticm of the upper and 
posterior lobe is iraised along with this: the fissure 
thus begun, is continued towards the general com? 
missure, by continually raising the partially detadied 
lobe with the finger or the. handle of the scalpel: 
during this process, the ridges are brought into view, 
with which the lobules of the square lobe are joined, 
and towards the vermiform process the yet unbroken 
medullary plates are seen rising from the ridges and 
entering the lobules. On either dde of these medul^ 
lary plates are fissures separating them from the outer 
plates, which, if enlarged with the handle of the scal- 
pel, show more distinctly the rise of the central plates. 
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in the middle of the lobules : the lobe may now be 
broken abruptly ofF, close upon the general commis- 
sure. 

The shallower the layer, which is thus, raised, the 
more distinct is the appearance of the ridges, on which 
the lobules rest, of the outward sloping furrows, which 
lie between these, and of the fissures in the centre of 
the lobules. The surface thus exposed, consists of the 
laminated stratum, which lies above the nucleus. The 
layers are piled most thickly anteriorly, towards the 
central lobe ; they pass in a curvilinear direction to- 
ivards the fore part of the superior vermiform process, 
above the peduncles of the tubercula quadrigemina^ 
and add to the thick fasciculus, in which the peduncles 
of the annular protuberance cross over the latter: die 
fibres of these plates seem to pass transversely from ridge 
to ridge. If the preceding method should fail, the lobuti 
may be removed singly, by means of the handle of the 
knife ; a trial being made, on the removal of the first 
or second, to efiect the raising of the whole lobe, at the 
requisite level : if the rent be made at a greater depth 
than that above described, a coarsely fasciculated 
stratum is exposed, which is inclined inwards, en- 
circling the ciliary body. The removal of both the 
square lobes in this manner facilitates the complete 
exposure of the under surface of the cerebellum. In the 
adjoined drawing the square lobe of the left hemi- 
sphere, to its juncture with the superior vermiform pro- 
cess, the first lobule of the upper and superior lobe, and 



89 

the anterior half of the second, are represented as 
broken away : the cereTiellum is inclined obliquely to- 
wards the right side. 
- a. The Right Hemisphere. 

b. The Left Hemisphere. 

c. c. The Superior Vermiform Process. 

d. The Purse-like Fissure. 

• e. The Tubercula Quadrigemina. 

fi The Left Peduncle of the Tubercula Quadri- 
j^mma, freed from the central lobe, and therefore ex- 
posed to its connexion with the nucleus, where the pe- 
duncle of the annular protuberance crosses over it. 

:g, A pcnnt, at which a greyish substance of looser 
texture appears, from between the anterior, and mid- 
dle peduncles ; it is a process of the ciliary body. This 
substance,' which shrinks in alkohol more than the 
neiglibouriiig parts of the cerebellum, and when ex- 
posed to the air dries more quiddy, is easily separable 
from the medulla of the nucleus; in this case, its 
shrinking had produced a spontaneous separation. 

h. A triangular portion of the Crus Cerebri, inter- 
posied between the peduncle of the Tubercula Quadri^ 
genuna, and that of the Annular Protuberance : there 
is a groove marking the boundaries of these parts on 
either side of the crus cerebri meeting its fellow at an 
angle. 

«. The Peduncle of the Annular Protuberance. 

At. a part of the upper surface of the Peduncle [i.] 
which is smooth externally^ where it forms the floor of 

H 
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the horizontal fissure ; but intemally grooved, where 
it forms a centre, from which fibres diverge on all aides 
constituting the nucleus. This surface is best seen in a 
cerebellum previously hardened in alkohol^ and after- 
wards immersed in a weak solution of potass. Vessels 
either numerous or of large size enter at this point. 

/. The medullary substance of the same Pedimcle, 
extending itself to the Lobules of the Upper and 
Posterior Lobe ; with the sloping surface of the lami- 
nated stratum, which is continuous with the coitrd 
plates in the lobules of the square lobe. 

m. m. m. Three somewhat rounded ridges, having 
deep excavations interposed, fVom which the medul- 
lary plates arise, which enter the lobules of the square 
lobe : the first is the most intricate, the drcular fibres 
of which pass inwards over the peduncles of the annu« 
lar protuberance; with these are articulated all llie 
anterior lobules of the square lobe, which are connected 
with the vertical process of the general commissure. 
These lobules are 4n part inclined forward; others 
are vertical or inclined slightly backward. 

n. A slighter ridge, upon which the medullary stem 
of the first lobule of the Upper and Posterior Lobe it 
placed. 

o. o. Delicate ridges corresponding with laminae. 
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Fig. IL 

represents the surface exposed, by breaking off, in a 
idmilar manner, the biventral and slender lobe, half of 
the ahnond-like lobe, and that surface of the lobule of 
the under and posterior lobe, which lies nearest to the 
slender lobe. The handle of the scalpel is directed 
under the biventral lobe, over the extremity of the 
flock, and the peduncle of the annular protuberance, 
ito as to raise the outer margin of the biventral and 
stender lobes. Then the surface of the under and 
postericHT lobe nearest to the slender lobe is to be 
broken through to the nucleus, and the rent carried 
laterally towards the valley, as far as to the middle of 
the almond-like lobe, where the fissure is to terminate, 
being directed along its axis to the surface. The sur-^ 
&pe now exposed is covered with ridges and interme* 
diate depressions, like the former, beneath which like- 
wise a laminated and sloping stratum Ues. 

In this figure, the biventral and slender lobes are sup- 
posed to be entirely removed on the left side, as well 
as the neighbouring surface of the under and posterior 
lobe, and the outer half of the almond-like lobe, to the 
depth of the nucleus. 

a. a. The Crura Cerebri. 

6. 6. The Annular Protuberance. 

c. The Medulla Oblongata cut through, and some- 
what inchned to the right. 

h2 
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d. The right Hemisphere. 

e. The left. 

/. The Pyramid. 

g. The outer margin of the Square Lobe. 

A. The Peduncle of the Annular Protuberance. 

i. The Flock. 

Ar. The AJmond-like Lobe broken in half. 

U The point upon the under surface of the Peduncle 
of the Annular Protuberance, from which fibres di- 
verge, and expand into the under portion of the nu- 
cleus. 

m, A considerable ridge, on which the biventral 
lobe is articulated; this divides towards the almond- 
like lobe into two lines, the anterior of which passes to 
the posterior margin of the stem of the almond-like 
lobe, the posterior towards the stem of the pyramid. 

n, A second ridge, somewhat more marked, witb 
which the slender' lobe is articulated ; between these 
ridges, and on either side of them, shallow depressions 
or channels exist. 

o, o. o. The broken stem of the Under and Postericv 
Lobe, upon which the slight ridges for the laminse of 
its anterior surface are seen. Into the divided laminae^ 
which remain on the side nearest the pyramid, me- 
dullary pktes may be seen passing from the ridges. 
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Plate VIII. 



Fic. I. 



The vertical section of a small lobule, from the cir- 
cumference of the Cerebellum, seen in its natural size 
as well as magnified, upon which there are five laminae. 
The two undermost laminae on the right side are split 
in their axes, and drawn away from the lateral surface 
of the lobule. The furrow at the centre of the base 
of each lamina, and the corresponding ridge, are seen. 

For this preparation, a thin lobule, or the half of 
one divided in its axis, may be taken, and cut into 
stiips of the thickness of a quarter or an eighth of an 
inch. The laminae may then be raised with a blunt 
instrument from the base towards the circumference. 
The fissure will run along the surface of the branch, 
separating the laminae from it, and dividing each in its 
axis. In this way, the entire series of laminae on one 
side of a branch may be raised, and unfolded, and 
each lamina finally divided. 



Fig. II. 

A portion of the surface of an hemisphere covered 
with cortex, which is prepared in two ways, to show 
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the reflection of the medullary plates from the lateral 
surface of one lamina, over the opposed surface of that 
adjoining. The portion taken should have laminae 
sufficiently broad, and such as rise vertically form a 
lobule: upon the external surface of one of these laminae 
an incision is made parallel to the course or axis of the 
lamina, one half of which is then pressed towards the 
neighbouring lamina. The rent passes down the 
centre of the first lamina, and is reflected up the 
centre of that adjoining, which it divides, thus catting 
out a wedge-like porticm.^ «^ 

a. The two laminae, the adjoining surfaces of wfak^ 
are broken away. 

b. The wedge-like portion from the two laminae 
everted. 

The object is still better attained by separating two 
laminae, and removing the cortex from the (^padte 
surfaces, and then making a sli^t incision upon one of 
thepi ; if the layar cut through be drawn out with the 
forceps, the rent, as before, descends the first, and is 
reflected up the adjoining lamina. 

c. c. The furrow between two laminae opened. 

d. d. The limits of the surface, from which the cor- 
tex is separated. 

e. e. The medulla of two laminae stript of its cortex, 
yr The spot where the exterior medullary plate is 

removed from the opposed surfaces of the two la- 
minae. 
gu The portion removed. 
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Fig. IIL 
The vertical section of a stem with two branches. 

a* The stem. 

5. c. Its two branches. 

5. The upper branch spUt in its axb; its two 
portions, when pressed together, leave an angular fur- 
row opposite to the point at which the stem divides. 

d. The central medulla of the larger branch con- 
tinuous with that of the stem : at the angle where this 
branch and the stem join, the ridge is seen, which oor- 
responds with the furrow above described. 

In this preparation it is seen, that the branches 
unite with the stem in the same manner as the latnins 
wiUi the branches. The preparation is best made by 
fldecting the posterior lobules of the square lobe after 
its separation, then pressing the laminae off from one 
sur&ce of a branch, and carrying the rent down that 
sar&ux, whence it is reflected idong the opposite sur&oe 
of the adjoining branch. 



Fig. IV. 

The almcmd-like, the biventral, and slender lobes 
are broken away from the under surface of the cere- 
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bellum. The inner extremities of the biventral and 
slender lobes bordering upon the valley are seen in a 
vertical section. 

a. a. The nucleusof the right hemispherecut through 
vertically. 

b. c. The under surfaces of the nucleus, from which 
portions of the biventral and slender lobes have been 
removed. 

6. The ridge for the biventral lobe. 

c. The ridge for the slender lobe. . . 
• d. One surface of the biventral -lobe. 

e. The slender lobe ; its two outer surfaces with 
their laminae are separated from the central medullary 
plates, which remain upon the ridge, and ascend into 
the two upper laminae. The outer sur&ce on the 
right is reflected, so as to be continuous with the 
neighbouring surface of a lobule of the under and 
posterior lobe ; that on- the left is directly reflected to 
the biventral lobe. In the interval corresponding with 
the second reflection is the apex of a trifling lobule^ 
which is likewise split in its axis. The central plates 
of the biventral lobe are separated from its ridgi^ 
which is thrown towards the left. , : 



Fig. V. 



The square lobe of the right side broken ofi^ from 
the nucleus, and its under surface represented. 

The outer margin, at which its lobules overhang 
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the horizontal fissure, is here on the left; the inner 
mar^n, which should join the superior vem^iform pro- 
cess, but is here obliquely divided, is on the right ; the 
anterior margin, which contributes to the semilunar 
notch, is above ; the posterior, which borders on the 
upper and posterior lobe, is downwards. 

The laminated stratum, upon which the squtu^ lobe 
is placed, is here removed. The lobules may be 
opened in their centre after this, as has been in the 
present instance effected in nine ; above, two lobules, 
and below one, remain unopened. 



Fig. VI. 

The internal medullary surface of a portion of the 
slender lobe torn through in its axis. The two posterior 
lobes, which have still broader lateral surfaces, would 
serve as well for this preparation, and the brain should 
not be too much indurated. From the margin of the 
medullary surface nearest to the nucleus, a medullary 
plate is to be raised, after a shallow incision, and then 
drawn obliquely off with the forceps : a few drops of 
spirit should be poured upon the part during this pro- 
cess. In this way are exposed the furrows, indicating 
the axes of the laminae, the intermediate convex sur- 
faces, the ridges, and the medullary plates passing from 
the latter iT^o the furrows. 

o. a. The internal medullary surface of a portion, of 
the slender lobe, opened in its axis. 
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b. The cortical substance of that surface of the lobe, 
which borders on the under and posterior lobe. 

C' e. Places, where the medullary, as well as the cor- 
tical substance^ has been broken through in the separa- 
tion of the removed portion. 

d. Raised lines visible on the rent surface, which 
are sections of medullary plates passing into the.centrea 
of the laminss. 

e.' A medullary plate raised in a direction obliquely 
towards the surface, and from left to right: at its 
imder surface the articulating ridges are seen, which 
correspond with the opposite furrows. At the point 
where the partially raised layer joins the lobe, strong 
medullary plates may be seen passing^ from its ridses 
intothef^ws. 



Fig. VII. 

A lobule of the biventral lobe divided in the middle; 
its medullary internal surface represented. 

a. a. The surface delineated, as it appears imme- 
diately after its separation ; it presents an appearance 
of grooves, fibres, and laminse, which is more readily 
comprehended when seen than from description. 

b. b. The last lalnina of the superior margin di- 
vided. 

c. c. A wedge-like portion, composed of half the la^ 
mina next on this side adhering by the reflected ex- 
ternal medullary plate. 
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1. S. S. 4. 6. 6. 7. Seven strips of medullary plates 
raised in succesaon ; of which 1. enters the furrow in 
the lowest lamina ; S. t^at in the next above, and so 
on. The medullary stem oon^sts of plates, of which 
the outer enter the furrow of the lowest lamina, and 
so on in succession. 

d* A sin*face, from which the central medullary 
plates are entirely removed, so as to show the furrows 
of the laminae; the natural separation continued from 
the furrow of ^ach along its axis, is shown on the ob- 
liquely divided surface : between the internal furrows 
the convex and parallel surfaces are seen, which corre- 
spond with the external furrows. 

e. A medullary surface turned back, exhibiting as 
many ridges, as there are laminae upon this half of the 
lobula 

Fig. VIIL 

A broad medullary plate, from the under and 
posterior lobe of the right hemisphere of the cere- 
bellum, to which a part of the circular fibres of the 
nucleus adheres. 

a. a. The marginal laminae stript of their cortex. 

6. b. The portion corresponding to the under and 
posterior lobe. 

c. c. The line at which the fibres of this lobe are 
placed on the nucleus. These fibres are more delicate, 
and converge towards the centre of the hemisphere : 
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upon their lateral surface several ridges are visible^for 
the articulation of lobules and laminse. 

d. e. The portion belonging to the nucleus. 

d, A point, at which the circular fibres of the nu- 
cleus are inclined more abruptly inwards : the radiated 
fibres of the lobe are placed almost perpendicularly 
upon these^ and may easily be raised from them. 

e. A point more internal, at which the curved fibres 
have the appearance of being continuous with the 
radiated fibres. 

Jl The margin^ at which the stratum of curved 
fibres was separated from the peduncles of the annular « 
protuberance. 

Fig. IX. 

A convolution of the cerebrum previously hardened 
in alkohol, and rent from within outwards. 

a. a. The cortical substance. 

b. The medullary substance, the radiation of which 
is towards the circumference. 

c. The surface directed towards the nucleus of the 
cerebrum. 

This engraving, though from an indifierent speci- 
men, may give some idea of the structure of the con- 
volutions, which are placed on the nucleus of the cere- 
brum ; they are all of similar fabrick, and form the 
greater part of the brain. The cerebrum is composed 
after a similar type to that of the cerebellum ; it has a 
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nucleus, and organs, which encircle it. The convolu- 
tions of the brain, like the laminae of the cerebellum, 
consist of medullary plates, as these plates agsun, of 
fibres, and their exterior surface is covered with a 
layer of cortical matter ; but they are not collected 
into stems, and they are far larger and stronger than 
the laminae of the cerebellum. The medullary plates 
are least adherent in the centre of the convolutions, 
but are not so easily separable as the laminae of the 
cerebellum, on account of their incurvation. The 
layers of medulla have a radiated fibrous structure, 
the feather -like radiation being directed towards the 
circumference: hence it is easy to raise the fasciculi 
firom the nucleus outwards, but they will not tear 
transvei'sely. The cortex is easily separable from the 
medulla; it lies, at the surface of the convolutions, in 
the same line with their fibres ; laterally it seems to be 
disposed at right angles to them. 
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Appendix to the Anatomical Observations of Professor 
Reil on the CerebeUvm. Archivenjur die Physio^ 
logie. Neunterbandi p. 129—135. 

VII. 

The square lobe includes the greater portion of 
the anterior and upper surface of the cerebellum, is 
bounded internally by the superior vermiform proceseiy 
before, by the semilunar fissure, externally by the 
horizontal fissure, and behind by a deep furrow (inter- 
posed between it and the upper and posterior lobe)) 
which extends in a circular direction from one hori- 
zontal fissure to the other, and passes through the 
upper vermiform process before the single commissure. 
This lobe lies over against the under and posteri(»r, 
the slender and biventral lobes, and the flock in the 
horizontal fissure ; and its anterior angle is so far ad- 
vanced as to be placed vertically above the ori^n of 
the fifth pair of nerves. 

The upper and posterior lobe is bounded on the 
fore part by the furrow above described, behind by a 
similar furrow, which separates it from the under and 
posterior lobe. The two lobes of this name are united 
by the single commissure in the purse-Uke fissure, in- 
clude the posterior portion of the upper surface of the 
cerebellum, and part of its posterior margin, and ex- 
ternally lie over against the under and posterior lobes 
in the horizontal fissures. 
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The under and posterior lobes are separated, before, 
from the upper and posterior, and behind, from the 
slender lobes, by deep furrows; are internally broad 
where they are united by the short commissure [Tab. 
III. A.] and the long and concealed commissure, which 
in truth consists but of the laminae of the under sur- 
face of the same stem, that furnishes the short and 
exposed commissure. The external margin of these 
lobes on either side is narrow and pointed, lying over 
against the extremity of the upper and posterior in 
either horizontal fissure. These lobes complete the 
posterior surface of the cerebellum. 

The slender lobes are not constantly separated from 
the preceding, but always from the biventral lobes, by 
a furrow, which sinks to the depth of the nucleus : 
they are united in the valley by the pyramid, and in 
the horizontal fissures they he over against the square 
lobes, and are in contact with the flocks. 

The biventral lobes are divided in the middle: each 
has the form of a wedge, the point of which reaches 
the valley, and its base the horizontal fissure ; they are 
incurvated somewhat towards the valley, and the fur- 
rows between their marginal laminae run parallel with 
the medulla oblongata. In the horizontal fissures they 
are in contact with the flocks, and in the valley the 
apex of either joins the medullary stem of the pyramid 
laterally. 

The almond-like lobes are depressed towards the 
valley, are situated between the biventral lobes, the 
pyramid, the spigot, and nodule, with their rounded 
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internal extremities in the swallows nests. Their me- 
dullary stem is attached to the pyramid, along with 
that of the nodule and spigot. 

Iih order to shew the connexion of the lobes and 
lobules of the hemispheres with the general comnus- 
sure, and the composition of the latter, the opposed 
surfaces of the different lobes should be stripped of their 
laminae ; at the bottom of each furrow is thus exposed 
an angular surface, being part of the laminated stra- 
tum which supplies the lobes with ridges of articula- 
tion and central medullary plates. 

The lobules of the square lobe are separated l^ 
uniformly deep furrows every where, but near the 
vermiform process, on their approach to which several 
lobules adhere to one stem. This is the cause why a 
greater number of medullary stems is seen in .the 
section of an hemisphere [Tab. V. Fig. 1.] than in 
that of the general commissure [Tab, III. Fig, 1]. * 

The nucleus of the general commissure is situated 
at a deeper level than that of either hemisphere, partly 
owing to its smaller bulk, partly to the exclusively 
vertical direction of its branches ; hence the cup-like 
depressions between its lobules, when they are sepa- 
rated, • The most capacious of these exist between die 
stems [Tab. III.] d. e, and e. g. of which the posterior 
again is the larger cavity. If at this point the surface 
be rent from behind forwards, or the pyramid be spUt 
from its apex to its base, the round and nerve-like 
fasciculi [^ab. VI, Fig. 1.] are exposed, which ascend 
towards the purse- like fissure, and are apparently con- 
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tinuous with the anterior peduncles. The remaining 
hollows are of inferior depth : similar depressions exist 
upon the under surface, the first behind, the second 
before the pyramid, and the third between the spigot 
and nodule. 

The single commissure, which connects the upper 
and posterior lobes, is sometimes concealed between 
the last lamina of the superior vermiform process, and 
the uppermost in the purse4ike fissure; but for the 
most part it appears as a distinct transverse band upon 
the surface. The single commissure has an even 
cortical surface, except laterally, where it is joined 
above and on the fore part by the last lamina of the 
square lobe, and below by the first lamina of the un- 
der and posterior lobe. 

The pyramid is the principal portion of the inferior 
vermiform process; its medullary stem enlarges late- 
rally, and is connected with all the lobes of the under 
surface, and with the eminences in the valley. The 
spigot and nodule have scarcely distinct stems, but 
join themselves laterally to the stem of the pjrramid. 
If the posterior surface of the pyramid be peeled away, 
the rent removes at the same time the long commissure; 
if its anterior surface, the rent removes the neighbour- 
ing surface of the spigot. The nodule may be split 
from its apex to its base, where the portions break off. 

The upper and posterior lobes are joined directly 
by the single commissure; the under and posterior 
lobes by the short and long commissures ; the slender 
lobes by the long commissure and the pyramid; the 

I 
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biventral lobes and the almond-like lobes are continued 
vertically into the stem of the pyramid. The lobules 
of the upper surface of the hemispheres lie on the same 
plane nearly with the superior vermiform process; 
those of the under surface extend greatly beyond the 
level of the inferior ; hence it happens that the inner 
extremities of the posterior, slender, and biventral 
lobes, seem as if abruptly cut away. 

The stem of the flock divides into two roots, one 
of which passes round the posterior margin of the 
swallow's nest to the pyramid, the other transversely 
across the peduncle of the medulla oblongata to the 
central depression in the floor of the fourth ventricle ; 
between the two, the outer corner of the lateral portion 
of the medullary velum joins the stem of the flock. 

The anterior medullary velum connects the pe- 
duncles of the tubercula quadrigemina, is composed of 
fibres similarly arranged with those of the peduncles, 
passes backwards towards the purse-like fissure, and 
is connected with the stems of the upper and under 
vermiform processes. 

All the lobes and lobules are arranged upon sur- 
faces of the lateral peduncles; even the upper and 
posterior lobe is placed upon its posterior margin, or 
it may be said that the peduncle of either side ter- 
minates in this lobe ; hence the difliculty of reflecting 
the laminated surface of this lobe, continuously with 
that of the adjoining lobes ; such a rent generally ex- 
tends into the nucleus. 
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Eojperiments to determine the Influence qftlu Portia 
Dfira oftTie seventh, and of the Facial Branches of 
theflfth Pair of Nerves. 

The only unexceptionable evidence respecting the 
influence of individual nerves in human beings^ con^ 
sists in the record of cases, in which, through accidental 
violence, or in surgical operations, single nerves have 
been divided in the living human body. In default of 
such evidence, the next measure is to collect the results 
of experiments made on animals : if by this method it 
be discovered that corresponding nerves in diflferent 
kinds of animals have uniformly similar functions, it 
may be presumed that the like nerves in man have 
offices not materially different. With the view of 
contributing some materials to serve as data in an 
argument of this nature, I shall describe the distribu*. 
tion of the portio dura, and of the second and third 
divisions of the fifth, in the ass, together with the 
phenomena ensuing on the division of several of their 
branches, and on that of the frontal nerve. 

,The portio dura in the ass passes obliquely out- 
wards and downwards after its exit from the cranium, 
bdng covered by the parotid gland, to which it ad-* 
bi^^ and reaches the root of the condyloid process of 
the lower jaw, where it is joined by two large branches 
from the third division of the fifth : previously to this, 

T ^ 
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the nerve sends a small ascending branch to the ear, a 
larger, which passes before the ear to the muscles of 
the forehead, including the orbicularis palpebrarum; 
and a third, which runs in a contrary direction, to tHe 
angle of the jaw, supplying the cutaneous muscle : in 
most instances, likewise, the nerve receives one or two 
exceedingly fine filaments from the third division of 
the fifth, before it is joined by the greater branches 
which I have mentioned. The common trunk formed 
by the union of the latter with the portio dura, runs 
along the cheek, parallel with the jugum, and sends 
one or two or three branches towards the base of the 
jaw ; these filaments, whether given off singly or to- 
gether, chiefly supply the cutaneous muscle ; but one 
portion, always passes to the muscles of the under lip* 
The common trunk is now inclined forwards, dips be- 
neath the long muscles of the nostrils and upper lip, 
crosses over and adheres to the infraorbital nerve, with 
which several of its fibres are directly continuous ; it 
then terminates in branches^ which enter into all the 
muscles of the nostrils and upper lip. 

A frontal nerve from the first division of the fifth, 
emerges upon the forehead. 

The second division of the fifth, after leaving the 
skull, crosses the sphenomaxillary fissure, in which it 
gives off* four small branches, distributed to the 
posterior alveoli, the palate, and membrane of the nose; 
upon the uppermost of these the ganglion is formed, 
from which the vidian nerve is reflected backwards. 
The trunk itself scarcely diminished in size, passes 
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along its bony canal, sending numerous branches to the 
alveoli, and finally emerges upon the face, where its 
fibres seem to enter into all the muscles of the upper 
lip and nostrils, but seem principally to tend towards 
the margin and internal sur&ce of the lip. 

The third division is larger than the second; it sends 
off at once four branches: the^r^^ to the pterygoid 
muscles ; a second to the masseter and temporal mus- 
cles ; a third to join the portio dura, in the manner 
above described, a filament from which is reflected to 
the base of the skull, at the inside of the glenoid cavity, 
and another to the external ear ; and lastly a Jburth^ 
which gives branches to the soft palate, and then passes 
outwards, between the two processes of the lower jaw, 
inclining obliquely downwards, and lying afterwards 
between the masseter and the bone ; in continuation it 
runs along the under margin of the buccinator muscle, 
which it supplies, and is finally distributed to the mu- 
cous surface of the under lip. The trunk of the third 
division next divides into the gustatory branch, which 
sends off the chorda tympai;ii, and then pursues its 
course by the side of the tongue ; and the inferior 
maxillary nerve, which passes along the canal in the 
lower jaw supplying the alveoli, and on emerging from 
it, is distributed to the flesh and integuments of the 
under lip. 

Experiment 1, The infraorbital and inferior max- 
illary branches of the fifth were divided on either side, 
where they emerge from their respective canals : the 
lips did not lose their tone, or customary apposition to 
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each otlifer and to the teeth ; but their sensibility seemed 
destroyed : when oats were offered it, the animal pressed 
its lips against the vessel which contained the food, and 
finally raised the latter with its tongue and teeth : on 
pinching with the forceps the extremities nearest the 
lips of the divided nerves, no movement whatever of 
the lips ensued : on pinching the opposite extremities 
of the nerves, I observed that the animal struggled 
violently, as at the moment of dividing the nerves: 
tliese latter results uniformly attend the division of the 
nerves above mentioned, and of that branch of the fifth 
which joins the portio dura. Some days afterwards, 
though the animal did not raise its food with its lips, 
the latter seemed to be moved during mastication by 
their own muscles. 

Experiment 2. The common trunk composed of the 
portio dura and a branch of the third division of the 
fifth was divided upon the masseter muscle on either 
side: the lips immediately fell away from the teeth, 
and hung flaccid, and the nostrils lost all movement. 
The sensibility of the lips appeared unimpaired ; the 
animal raised its food as in the former instance. When 
the extremity nearest the lips of either divided nerve 
was pinched, the muscles of the lips and nostril on that 
side were convulsed. 

Some days after this, the frontal nerve was divided 
on one side of the forehead of the same ass ; when the 
neighbouring surface appeared to h^ve lost sensation, 
but its muscles were not paralysed. 

Experiment 3. The portio dura was divided on either 
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^de immediately before its union with the branch of 
the fifth pair; the muscles of the lips and nostrils 
seemed as thoroughly paralyzed, as in the preceding 
experiment. 

Experiment 4. That branch of the fifth which joins 
the portio dura, was divided on either side; at first 
the under lip appeared to fall away from the teeth, 
but not to the same degree as in the two former in- 
stances; at tjimes the lips were justly closed; and the 
animal invariably raised with its lips, as readily as be- 
fore the division of the nerves, the oats, which were at 
intervals offered it The asses employed in these ex- 
periments, with the exception of the first two, were 
killed as soon as the effect of the operation had been 
satisfactorily ascertained, in order to determine by dis- 
section, whether the division of the nerves had been 
completely effected : in this instance, it was found that 
pn one side, a fine filament of the size of a common 
thr^ftd passed from the branch of the fifth to the portio 
dura, before the place of the division of the former ; 
no difference had been observed between the action of 
the muscles on either side of the face. 

Experiment 5. A repetition of the preceding ; but 
on one side a larger filament had been left undivided; 
in this case the under lip did not hang down ; no dif- 
ference had been noticed between the action of the 
muscles of either side. 

Experiment 6. A repetition of the preceding, 
with exactly the same result as in experiment 5th; 
and still on one side a filament of the size of a thread 
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had been left, uniting the fifth with the sev^th^ 
Upon the same animal, the infraorbital and submaxil- 
lary nerves were divided : the under lip was now ob- 
served to hang down a little on one side; but this 
circumstance seemed fisdrly attributable to the very 
extensive division of the muscular fibre on that side. 
The portio dura was finally divided on one side, 
wh^e it emerges from the skull ; the animal was ob- 
served to lose instantly the power of closing the eye- 
lids on that side ; to determine which point alone the 
division of the 7th, near the skull, had been intended. 

I infej*, from the preceding experiments, that in 
the ass, the portio dura is a simple nerve of voluntary 
motion ; and that the frontal, infraorbital, and infericMr 
maxillary, are nerves of sensation only, to which 
office, that branch of the fifth which joins the portio 
dura probably contributes: and from the preceding 
anatomical details, that other branches of the third 
division of the fifth, are voluntary nerves to the ptery- 
goid, the masseter, the temporal, and buccinator 
musdes. 

I was induced to perform the preceding experi- 
ments on reading an essay by Mr. Bell *, in which a 
novel view of the functions of certain nerves is pro- 
pounded ; resting in part upon experiments in great 
measure similar to those above narrated, but differing 
materially in their results. As nothing is so preju- 



* Philosophical Transactions, Vol. CXI. p. 398— 424, 



dicial to the tnteresU of wrience, as the tempornry 
adopdon of an uosound theory, I shall hazard a R-w 
remarks upon that of Mr. Bell. 

Mr. Bell obseires that " the nerves of the spirt*?, 
the tenth, or suboccipital nerve, and the fifth or trige- 
minas of the system of Willis constitute the original 
and syrametrical system*," which ia equally found 
" in the leech and worm :" that " these nerven have 
Jl double ori^ns ; that they have all ganglia on one 
of thor roots : that they go out latersUly to certain 
ifividotis of the body ; that they do not interfere tu 
utiite the divisioos of the frame; that they are all 
moscular nerves, ordering the voluntary movements 
of the frame ; that they are all exquisitely sensihle ; 
and die source of the common senMhility of the surface 
of the body : and thai when ae<?urately represented on 
paper, tliey are seen in pervade every portf -" 

On the other iiand, Mr. Bell ohwrves tliat the par 

the portio dura, the spinal necessnry, the 

', and the posterior ihomeie, are " resph^tory 

' that is to say, •' they connect the internal 

m of respiration with the sensibilitieB of remote 

i and ivith the respiratory muwles, and are di- 

»hed from thofip, of which we havebepn speaking, 

my circumsfanren. They do nnf arifse by donble 
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toots ; they have no ganglions on their origins ; they 
come off from the medulla oblongata and the upper 
part of the spinal marrow ; and from this origin they 
diverge to those several remote parts of the frame, 
which are combined in the act of respiration */' 

I shall endeavour to show, that the preceding di- 
stinction is not founded on correct observation, and 
that in truth the nerves, which Mr. Bell terms " re- 
spiratory," do not differ in any important respect, as 
a class, from those, with which he contrasts them. 

1 . The par vagum ; this nerve has many roots, and 
has a ganglion near its ori^n. When the branches of 
the par vagum which pass to the larynx are divided, 
the voluntary movements of that organ are destroyed ; 
the part is no longer competent to the formation of 
sounds, or to assist in the act of deglutition ; while 
on the other hand, respiration is not impeded. The 
par vagum is acutely sensible ; I exposed its trunk in 
the neck of an ass, and on pinching it with the forceps, 
the animal gave violent indications of pain. 

% The portio dura of the seventh is proved, by the 
experiments which I have detailed, to be a commoa 
nerve of voluntary motion: if it be divided, the 
muscles, which receive branches from it, are com- 
pletely paralysed. 

3. The spinal accessory nerve ; of this Mr. Bell 



* Philosophical Transactions^ Vol. CXL p. 405. 
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observes, that " it controuls the muscles of the neck 
and shoulder in their ofBce as respiratory muscles, 
when by lifting the shoulders, they take the load from 
the chest, and give freedom to the expansion of the 
thorax. When it is cut across in experiments, the 
muscles of the shoulder, which were in action as respi- 
ratory muscles, cease their co-operation, but remain 
capable of voluntary actions *." 

In human beings, the only muscles of the neck and 
shoulder, which receive branches from the spinal ac- 
cessory, are the sterno-cleido-mastoideus and the tra- 
pezius. 

4. The phrenic nerve is formed of branches of four 
or five spinal nerves ; it generally receives a fine fila- 
ment or two, from the ninth pair, the par vagum, and 
the sympathetic. 

5, Th§ posterior thoracic nerve is formed of branches 
of the spinal nerves. 

Mr» Bell observes further^ that " there are other 
nerves of the same class which go to the tongue, 
throat, and windpipe, no less essential to complete the 
act of respiration. These are the glosso pharyngeal 
nerve, the lingual or ninth of Willis, and the branches 
of the par vagum to the superior and inferior la^ 
rynx-(-." 

Of the latter I have already spoken ; the ninth, it is 



* Philosophical Transactions, Vol. CXL p. 407. 
t Ibid. p. 406. 
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commonly supposed, is the voluntary nerve of the 
tongue : consistently with which hypothesis I have re- 
marked, that on pinching this nprve with the forceps 
in an aiiimal recently killed, the muscles of the tongue 
are convulsed, which does not happen when the gus- 
tatory nerve is thus mechanically irritated. In a rab- 
bit, in which I had divided this nerve on either side, 
the tongue was motionless, so that, when it was drawn 
out of its natural situation, and left with its extremity 
between the teeth, the animal did not retract the part 
within the mouth. This experiment obviously points 
to other inquiries, which I have not yet pursued to 
any extent. 

Having stated these facts, I leave it to the reader to 
decide whether they are consistent with, or subversive 
of, Mr. BelPs theory of " Symmetrical and Respiratory 
Nerves,'' and proceed to give an account of his ex- 
periments. 

These con^st in the division of the portio dura on 
one side of the head in different animals, and of the 
division of the infraorbital nerves on both sides. 

" An ass being thrown, and its nostrils confined for 
a few seconds, so as to make it pant, and forcibly dilate 
the nostrils at each inspiration, the portio dura was 
divided on one side of the head ; the motion of the 
nostiil of the same side instantly ceased, while the other 
nostril continued to expand and contract in unison with 
the motions of the chest. On the division of the nerve, 
the animal gave no sign of pain: there was no struggle 
nor eflTort made, when it was cut across. . The animal 
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being untied^ and corn and hay ^ven to him, he eat 
without the slightest impediment ♦.'** 

This experiment is inconclusive, because the nerve 
was not divided on both sides : had this point been at- 
tended to, a different result would probably have en- 
sued. 

" An ass being tied and thl^wn, the superior maxr 
illary branch of the fifth nerve was exposed. Touching 
this nerve gave acute pain. It was divided, but no 
change took place in the motion of the nostril: the 
cartilages continued to expand regularly in time with 
the other parts^ which combine in the act of respira- 
tion, but the side of the lip was observed to Jiang' hWy 
and it was dragged to the other side. The same 
branch of the fifth was divided on the opposite side, 
and the animal let loose. He could no longer pick up 
his com : the power of eleiMing and prqjecimg the 
lip, as in gatJieringJbod, was lost. To open the lips, 
the animal pressed the mouth against the ground, and 
at length licked the oats from the ground with his 
tongue. The loss of motion of the lips in eating was 
so obvious, that it was thought an useless cruelty to 
cut the other branches of the fifth -f-."" 

The first statement, printed in italics, is contrary to 
my own observation ; the second, a theoretical account 
of the fact that the animal did not elevate and project 



* Philosophical Transactions, Vol. CXI. p. 413. 
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its lip. This fact was noticed in my own experiment^ 
but appeared to me from the first equally consist^t 
with the hypothesis^ that the lip had merely lost its 
sensibility, as with Mr. Bell's explanation ; in which 
conjecture I was borne out by what occurs in cases of 
anaesthesia in human beings : afterwards, I was able 
to prove the correctness of my supposition, by the re- 
sult of experiment 3. 

From such experiments, however, as the two last 
detailed, coupled with the facts that on the division of 
" the branch of the fifth pair, which goes to the fore- 
head, on account of tic douloureux, no paralysis of the 
muscles of theey ebrow followed ; while, in an indivi- 
dual, where an ulcer and abscess, seated anterior to the 
tube of the ear, afPected the superior branch of the re^ 
spiratory nerve, the eyebrow fell low, and did not fol- 
low the other, when the features were animated by 
discourse or emotion*;" and, again, with the fact, 
that by the division of '' a brandi of the nerve, which 
passes to the angle of the mouth/' a coachman was de- 
prived of the power of whistling, Mr. Bell derives the 
following inferences : 

That the nerves of the fifth pair are the " original 
and symmetrical nerves" of the face, imparting sensi- 
bility to it, and exciting its muscles to the prehension 
of food ; and that ^^ the portio dura of the seventh is 



* Philosophical Transactions, Vol. CXI. p. 416. I have 
in this extract transposed the words of the original. 
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the respiratory nerve of the face ; that the motions of 
the lips, the nostrils, and the velum palati are governed 
by its influence, when the muscles of these parts are 
in associated action with the other organs of respira- 
tion ♦." 

These inferences are, on the one hand, applied by 
Mr. Bell and Mr. Shaw, to explain the phenomena of 
partial paralysis of the face; and, on the other, to 
illustrate a principle assumed in Mr. Bell's theory, 
that organs, the muscles of which are employed in 
more than one function, are supplied with distinct 
nerves, to excite each separate mode of muscular 
action ; or, as the author expresses this assumption in 
regard to the nerves of the face : ** In reviewing the 
comparative anatomy of the nerves of the mouth, we 
shall find, that in creatures which do not breathe, the 
mouth having only one function to perform, one nerve 
is suflicient-f." 

It remains for the reader to decide, whether Mr. 
BelFs experiments are satisfactory, and bear out his 
inferences ; whether the latter, coupled with my former 
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t Ibid. p. 402. Perhaps the most destructive mode of 
putting some of the preceding facts in opposition to Mr. 
Bell's theory, is the following : — ^The ass does not appear 
to breathe through its mouth, yet the portio dura in this 
animal sends branches to the lips, the division of which, 
and of which alone, paralyzes the muscles of its lips. 
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observations on the five "respiratory nerves'' of this 
author, leave his theory tenable ; and perhaps finally 
to determine, whether there exbt in the whole of Mr. 
Bell's essay, after the deduction of his controvertible 
statements, more than one correct inference. I here 
allude to Mr. Bell's experimental confirmation of an 
opinion, which, at the beginning of the eighteenth 
century, occurred to Dr. Blair ''^ on his minute exa- 
mination of the proboscis of an elephant, viz. that the 
infraorbital nerves are nerves of touch. 
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THE END. 
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No. II. 

On the Cerebral Nerves, with reference to Sensation 

and voluntary Motion. 

If other evidence were wanting, the distribution of 
the first and second nerve, and of the portio mollis of 
the seventh, would sufficiently attest their different and 
exclusive uses as nerves of the special senses ; in like 
manner, the distribution of the greater part of the 
third, of the fourth, and of the sixth nerves to volun- 
tary musclds*, which receive filamente from no other 

* By voluntary muscles I mean such as during health, 
and when their use has not been neglected, can be moved 
at will. At the close of this essay the question is noticed^ 
whether any such muscles habitually act involuntarily. 
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source, demonstrates that these nerves are voluntary 
nerves, as well as conducive to muscular sensation. 
Perhaps it is not unfair to argue analogically from the 
preceding instances, that the same surface of the brain, 
or spinal chord, furnishes to each voluntary muscle of 
the body its voluntary and sentient nerves, if the two are 
not identical; a circumstance, which I shall presently 
mention, attending injuries of the portio dura, and of 
the motor linguae, corroborates this supposition. 

Where several nerves are so distributed to a part 
as to afford no certain clue to a knowledge of their 
separate offices, the division of these nerves singly, in 
living animals, is well calculated to determine the in- 
fluence, which belongs to each ; but this method is in- 
applicable in various instances, owing to the difficulty 
both of exposing nerves when small and deeply seated, 
and of appreciating the changes which possibly ensue, 
when they have been successfully divided. In this 
uncertainty some assistance may be derived from 
noticing the effects of mechanically irritating single 
nerves in living and in dead animals. ' 

If a nerve, known to be a voluntary nerve, from the 
paralysis and flaccid state of one or more voluntary 
muscles, which follows its division in a living animal, be 
exposed and divided in 'an animal v^ recently killed, 
the muscles, which it supplies, are excited to a single 
momentary contraction, whenever the extremity o^ 
the nerve connected with them is pinched, as with 
dissecting foi*ceps, care being taken that each successive 
impression be made on the nerve at a point nearer 
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to the muscle than the last If a nerve, known to be- 
long exclusively to ^sensation, pass by or through a 
voluntary muscle, no similar effect follows, when it is 
similarly injured : thus, the muscles of the lips in an 
ass are convulsed when the portio dura i* mechanically 
irritated, but remain unaffected when the branches of 
the fifth, which perforate them, are pinched. Hence 
it may be inferred, that where the muscles of a part 
are voluntary, those nerves convey to it the influence 
of the will, on the injury of which, in the way described, 
muscular action ensues. 

If the nerves distributed to the heart, to the stomach, 
and to the intestines, the fibre of which is beyond 
all doubt an involuntary muscle, be pinched, no im- 
mediate change follows in the action of these parts. If 
then it should be found that one or two other irritable 
parts, which, in human beings in general, the will 
cannot directly excite to action, be convulsively con- 
tracted, when nerves attached to them and discon- 
nected with the brain be pinched, would it be admis- 
sible to doubt, whether possibly these movements are 
not instinctive, and thus to place them on a par with 
the in&nt's respiration ? leaving the question still open 
whether instinct imply or not the agency of the will. 

If a nerve, knoi^n to belong to the sense of touch, 
by the immediate insensibility of the surface, which it 
supplies, incurred on its division, be divided, and the 
portion next the brain pinched with the forceps, in a 
Kving ammal, indications of violent pain are given> 
Such an injury of the facial branches of the fifth in a 
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living ass is attended with the result mentioned, which 
however does not ensue, when the portio dura is 
pinched in that animal. I had conjectured that a 
general criterion to distinguish nerves of cutaneous or 
similar sensation might be derived from the preceding 
remark ; but I have since found, that in animals leds 
patient than the ass, as the cat and dog, the irritation 
of the portio dura produces an expression of pain di- 
stinct, though not as violent, as that resulting from an 
injury of the fifth : this effect, I suppose, depends upon 
the connexion of the portio dura with muscular sensa- 
tion. Perhaps, as there is an evident differehce in the 
intensity of pain occurring on the irritation of a cuta- 
neous and of a muscular nerve, it may still be in-* 
teresting to ascertain in what degree different nerves 
are sensible, as a means of gaining collateral evidence^ 
however slight, of their uses. 

The first problem of any difficulty furnished by 
the cerebral nerves is to determine the cause of the 
movements of the iris. To assist towards its solution 
thirty pigeons were employed in experiments, of which 
the following are the results : 

1. When the optic nerves are divided in the cranial 
cavity of a living pigeon, the pupils become fully 
dilated, and do not contract on the admission of in- 
tense light. 

2. When the third nerves are divided in the cranial 
cavity of a living pigeon, the same result ensues: in 
both these cases the surface of the eyeball retains its 
feeling. 



3. When the fifth nerve has been divided on one 
side in the cranial cavity of a living pigeon^ the iris on 
that side contracts as usual on the admission of light, 
b|it the surface of the eyeball appears to have lost its 
feeling. 

4. When the optic nerves are pinched in the cranial 
cavity of a living pigeon, or immediately after its de- 
capitation^ the pupils are contracted for an instant on 
each injury of the nerves. 

5. When the third nerves are similarly irritated in 
the living or dead bird, a like result ensues. 

6. When the fifth nerve is similarly irritated in the 
dead bird, no afiection of the pupil is observed. 

7. When the optic nerves have been divided withiti 
the cranial cavity of a pigeon immediately after its 
decapitation, if the portion of the nerves attached to 
the eyes be pinched, no contraction of the pupil en- 
sues : if the portion adhering to the brain be pinched, 
a like contraction of the pupil ensues^ as if the optic 
nerves had not been divided. 

8. The previous division of the fifth nerves in the 
preceding experiment produces no difference in the 
result. 

9. When the third nerves have been divided in the 
cranial cavity of the living or dead bird, no change in 
the pupil ensues on irritating the entire or divided 
optic nerves. 

It may be inferred from the preceding induction, 
that diminution of the pupil results from the action, 
and dilatation of the pupil from relaxation of the iris; 



that the nerve which immediately controls the action 
of the iris is the third nerve ; that in the habitual va- 
riations of the pupil, an impression is conveyed to the 
brain along the optic nerve^ which is followed by an 
affection of the third pair, causing the pupil to con- 
tract or to dilate ; finally, that the common feeling of 
the eye is derived from the fifth nerve. 

Among the preceding experiments, those, which 
were performed upon the separated head, succeeded 
only, when the nerves were very quickly exposed, 
and the removal of the bone and upper surface of the 
brain executed separately, and without violence. 

It is a curious circumstance, and one not generally 
known, that the pupil is contracted during sleep to a 
smaller circle than when submitted to the same light 
at other times. This remark I made and verified in 
several instances some years ago. My friend, Mr. 
Caesar Hawkins, to whose assistance I am much in- 
debted in the performance of the preceding experi- 
ments, recently, at my request, repeated this obsei^a- 
tion ; and communicated to me an additional fact^ that 
the pupil, thus habitually diminished during sleep, is 
capable of still further contraction on the admission 
of intense light. In most cases, when the upper eyelid 
of a person in sound sleep is raised, the eye is found 
directed straight forwards : but in some instance8,-the 
eye is directed upward and outward, I suppose^ to 
avoid the light At the moment of waking, the pupil 
broadly dilates, and then, after two or three irregular 
contractions, or at once, resumes its usual tone. 



The peculiarity, which consists in the derivation of 
the three muscular nerves of the eye from distinct 
parts of the brain, is not easily explained. Four 
muscles retract the eyeball, and in various combina- 
tion may direct its axis upward, downward, outward, 
or inward: two muscles carry the eye forward, and 
neutralize the further effect each of the other : but one 
netve^ the third, supplies three of the first set (not to 
mention the levator palpebrae), and one of the second. 
Again, the sixth supplies the abductor ; but the action 
of that muscle, in human vision^ has nothing pe- 
culiar : it may have,' doubtless, in animals, both eyes 
of which cannot be directed at once to objects placed 
in a certain relation to the head ; and it is possible 
that, for a similar reason, the obliquus superior oculi, 
which directs the axis of the eye downward and out- 
ward, may be supplied exclusively by the fourth. 

The influence of the remaining parts of the fiilh I 
liave ascertained by experiments made upon asses, or 
have inferred from the exclusiveness of their distribu- 
tion to particular parts. The course of the fifth in hu^ 
* map beings corresponds so accurately with that in the 
ass, that I venture to suppose the use of each part of 
the nerve the same in both instances. The fifth nerve 
supplies the skin upon the forehead, upon the cheek, 
and upon the chin, the mucous membrane of the 
nose and fauces, and the tongue and salivary glands. 
In the last paper of the preceding number I mentioned 
that the division of the supraorbital, infraorbital, and 
inferior maxillary nerves, at the points, where they 
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emerge from their canals upon the face, produces loss 
ttf sensation, and of that alone, in the corresponding 
parts of the face. I have since, after the division of 
the fourth branch, which emerges on the face, namely, 
that which joins the portio dura, ascertained that this 
branch likewise is a nerve of sensation, inasmuch as 
the cheek loses sensation upon its division. 1 men- 
tioned in addition, that I concluded that other 
branches of the fifth nerve, from their distributi<Mi 
to the pterygoid, masseter, temporal, and buccinator 
muscles, are voluntary nerves. This conclusion in- 
volved a trifling error : the pterygoid, masseter, and 
temporal muscles are indeed exclusively supplied by 
the fifth, and, therefore, without doubt the branches 
so distributed are voluntary nerves; but the buccinator 
receives branches from the portio dura as well, and I 
have found, subsequently, that pinching the branch of 
the fifth, which perforates that muscle, produces no 
action in it. 1 should remark, on the other hand, 
that the fifth exclusively supplies a fifth muscle, the 
circumflexus palati; whence it may be inferred that 
the fifth is the voluntary nerve of that muscle as well 
as of the four great muscles of mastication. 

Now, it is well known to anatomists, that the fifth 
nerve at its origin consists of two portions ; a larger 
part, which alone enters the Gasserian ganglion ; and 
another smaller, rising from the annular protuberpnce 
before the former, which subsequently does not enter 
but passes below the ganglion to join itself with the 
third division of the fifth, and escape with it through 
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the foramen ovale. Towards the close of last smnoMr 
I endeavoured to trace the final distribution of this 
small portion in the ass, and succeeded in making out 
that it furnishes those branches, which are dbtributed 
exclusively to muscles : this dissection I have repeated 
four times, and in an adjoined drawing have repre- 
sented the fact as existing in the ass. I have since 
ascertained that in the human body precisely the same 
distribution exists. But the remaining branches of the 
fifth are proved to be nerves of sensation. Thus it ap- 
pears that the fifth nerve consists of two portions, one 
of which has no ganglion, and is a nerve of voluntary 
motion (and probably of muscular sensation), and an- 
other, which passes through a ganglion, and furnishes 
branches, which are exclusively nerves of the special 
senses. Soemmering, in his very excellent treatise on 
anatomy, which I believe is universally received as the 
.best extant, compares the fifth pair of nerves with the 
spinal nerves*: by this analogy I. was led to con- 
jecturethat the double roots of the spinal nerves have 



* Minor nervi (quinti) pars eandem fere latitudinem 
servat, et exceptis nonnullis exterioribus fibris^ plexum 
intrantibus^ majorem portionem descendendo obliqu^ prae- 
tierit, neque ei fibras addit (eumjere in modum, quo prior 
radix nervorum spina medullce ganglion non intrat), fibras 
taitien proprias multis modis inter se invicem commiscet. 

S. R. Soemmering de corporis liumani fabric^ (Trajecti 
ad MsBttum, 1798.) Vol. IV. p. 214.. 
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functions .Gorreqx)nding with those of the fifth, and 
that the large posterior portion of each spinal nerve, 
with jits ganglion, belongs to cutaneous sensation, and 
the anterior branch to voluntary motion. When I 
was engaged in experiments to determine the £ict, 
M. Majendie's were published, which establish the 
justness of my conjecture- 
In the preceding number I have mentioned that the 
division of the portio dura of the seventh nerve pa- 
ralyzes the muscles of the face. Now the buccinator 
muscle is intermediate between the cutaneous muscles 
of the lips and nostrils, and the powerful muscles 
moving the jaw ; and « it is somewhat difficult to de« 
termine, after the division of the portio dura, whether 
the muscle in question be paralyzed or not : but the 
question may be decided by pinching in succession on 
the dead ass that branch of the fifth which perforates 
the buccinator^ and then the trunk of the portio dura. 
While the former experiment is unattended with any 
efiect, the latter produces a distinct spasm of the buc- 
cinator, as well as of the other muscles about the lips 
and nostrils. If the pprtio dura be pinched with the 
forceps in a living ass, no expression of pain follows ; 
if in the cat, the expression of pain is distinct. 

The tongue is supplied on either side with three 
nerves ; the gustatory, the ninth, and the glosso-ph»- 
ryngeal nerve. 

On dividing the gustatory nerve on either side, in 
a rabbit, the sensibility of the sur&ce of the tongue 
appeared to be lost; but the muscles of the tongue 
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did Dot appear to be paralyzed. On pinching tfae 
gustatory nerves in several animals, immediately after 
their death, no spasm whatever occurred in the muscled 
of the tongue. On pinching the same nerves in living 
rabbits, pain was evihced. 

In the preceding number, I mentioned that the 
tongue of a rabbit appeared paralyzed by the division 
of the ninth pair of nerves. I have since made other 
experiments, with a similar result. I divided the ninth 
nerve on one side of the tongue in a dog : the animal 
did not seem much incommoded, but lapped up milk 
readily. I then divided the nerve on the opposite 
side: the animal appeared distressed, and did not 
again lap up the milk offered to it, though it smelt to 
it; and finally, when mustard was smeared upon its 
nostrils, it made no use of its tongue to remove it, 
though evidently suffering from it. On exposing the 
ninth nerve, after its division, in an animal recently 
-killed, and pinching the part attached to the tongue, 
the muscles of the tongue are convulsed. When the 
ninth nerve is pinched, in a living dog or cat, an ex- 
pression of pain follows. 

I am inclined to suppose, on coupling the last- 
narrated fact with what has been said respecting the 
use of the other portions of the fifth, that the gustatory 
nerve is not a nerve of taste alone, but of touch like- 
wise, as &r as the surface of the tongue possesses this 
ii6d^x>f sensibility; and entertain no doubt that the 
Mndil «iei^e is rightly called the motor linguae. 
>^ifif99lhta ^6 glosso -pharyngeal nerve is pinched in 
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an, a«s recendy killed, a dutinct, convulsive action 
ensuesi apparently including and limited to the stylo- 
pbaryngeus muscle and the muscular fibres about the 
U{^er part of the pharynx. Tlius the glosso-pharyn- 
geal is in part, probably, a nerve of voluntary mo- 
tion; and it may be inferred that it is a nerve of 
sensation, though not of taste^ from its distribution to 
the surface at the root of the tongue. 

I am enabled, through the politeness of Dr. Mac- 
iiiichael, to substantiate the preceding conclusions re- 
specting the use of the nerves of the tongue, by the 
detail of some of the particulars of a case occurring 
under his care in the Middlesex Hospital, which I 
Jbave recently had an opportunity of witnessing. 

A young man, twenty-six years of age, of singularly 
dissolute habits, was seized with paralysis of the left 
side of the &ce, on the 13th of October, 18^2 : in little 
more than a fortnight he became deaf of the left ear ; 
and about the same time lost, but not suddenly, sensa- 
tion in the left side of the face. When first seized, he 
remarked, that he could not close the left eyelids, un- 
less he at the same time closed the right : subsequently 
he has lost the power of raising the left eyeUd, and of 
moving the left eyeball, which is not sensible when 
touched; the pupil does not change, when a strong 
light is presented to the eye: the eye is now much 
inflamed, and the cornea superficially ulcerated ; but 
before this occurred, which was towards the middle 
of April, the sight of the left eye became dim; at 
present he can only faintly distinguish with it; the 
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brightest light ; finally, he has lost the sense of smdling 
in the right nostril. 

TTie cause of these symptoms may or may not be 
disease of the cranial bones, or of the dura mater, 
affecting several of the cerebral nerves at their exit 
through the cranium; but, certainly, the olfactory 
nerve, on the left side, has lost its function ; and that 
of the optic, on the same side, seems impaired. TTi'e 
third, the fourth, and sixth nerves, again, are distinctly 
paralyzed, inasmuch as the eye is immoveable, and 
the eyelid cannot be raised. The portio dura is pa- 
ralyzed ; for the mouth is drawn towards the opposite 
side, and the features are immoveable on the left side, 
and the eyelids cannot be pressed together. Hie 
muscular branches of the fifth are likewise paralyzed ; 
for if this person place a crust of bread between bis 
teeth, and bite it forcibly, the masseter on the rig^t 
side becomes hard, but that on the left remains 
flaccid. Again, the branches of the fifUi, which supfdy 
the skin of the face, have lost their functions ; since 
the surfaces, which these supply, are insensible : but 
the ear, the skin over the parotid, and a narrow sur- 
face extending to the upper lip, in the line of the 
facial artery, being parts supplied by the second 
^ cervical nerve, as well as the back and upper part of 
the head, are not so ; and it is curious to observe, that 
sensation on the fore part of the face extends a little 
beyond the median plane upon the left side. Further, 
the mucous surfaces of the eye, of the left nostril, and 
of the gums on the left side, are insensible to touch : 
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and the toague, on the left side, wlien its imrface alone 
is irritated, is insensible to touch as well as to taste. 

Thus there exists complete evidence, that the func- 
tion of the fifth nerve is in this case suspended : but 
if the patient be directed, when his mouth is open, to 
raise the tip of the tongue to the roof of the mouth, 
the fraenum linguse remains in the median plane of 
the body : it may thence be inferred^ that the ointh 
nerve is unaffected; and therefore, that the loss of 
sensation of both kinds, on its surface, results from 
an affection of the fifth. Yet, when the substance of 
the tongue on the left side is pinched, a dull sensation 
of pain arises there. Is it not probable, that this is 
a muscular sensation, conveyed along the ninth nerve, 
consistently with what I have remarked respecting its 
injury in living ailimals ? But I have adduced this 
case, principally, to illustrate the function of those 
branches of the glosso-pharyngeal nerve, which are 
distributed to the papillae conicae and the surface near 
the root of the tongue. In this individual, the sur- 
face at the root of the tongue upon the left side is 
indeed insensible to touch or taste : sugar placed upon 
either side is not tasted ; but Cayenne pepper placed 
on either produces, after a time, a sensation of heat, 
though no perception of its peculiar savour : a probe 
applied to either side, again produces the feeling of 
nausea, and an effort of retching. May it not be 
presumed, that these phenomena result from the ex<- 
clusive agency of the glosso-pharyngeal nerves ? 
. In this person, the paralyzed side of the face is 
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slightly oedomatous: when his countenance became 
suffused on touchijig the root of the tongue with a 
probe, the suffusion was equal on either side, if not 
rather greater on the left. 

The spinal accessory nerve is extremely singular in 
its circuitous course, and in its origin, from the side 
of the spinal chord, behind the ligamenta denticulata : 
when thb division of the eighth nerve is irritated in a 
living cat or dog, the animal expresses considerable 
pain, and the muscles which the nerve supplies are 
convulsed, when the experiment is repeated, after the 
division of the nerve, on the part adhering to them. 

The nervus vagus, from the obvious distribution of 
its branches to the membrane of the larynx, and its 
copious ramification on the oesophagus, may be sup- 
posed to belong, in part, to sensation. Asses, cats, 
and dogs, almost invariably express great pain when 
this nerve, yet entire, is pinched with the forceps; 
and after its division equal suffering appears to result 
from pinching the part connected with the brain. 
M. Majendie'^s experiments have proved that the 
nervus vagus famishes voluntary branches to the 
muscles of the larynx. If the nerve, yet entire, be 
pinched with the forceps, in an animal alive or re- 
cently killed, or if, after division, its lower part be 
thus irritated, the oesophagus is convulsively shortened 
at each repetition of the injury. It may be remarked, 
that pinching a nerve virtually destroys its connexion 
\Vith the brain ; and thus in the present instance, after 
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the texture of the nervus vagus has been, bruised, to 
produce sensation a point nearer the brain than that 
last-injured must be irritated ; to produce a spasm in 
the oesophagus, again, a point more remote from it; 
No apparent movement in the stomach attends this 
spasm of the oesophagus. 

The sympathetic nerves are formed of branches 
from the sentient part of the fifth, and from the sixth 
nerves, and are continually reinforced by branches of 
the spinal nerves, derived, as Scarpa has ascertained, 
equally from their anterior and posterior roots. Scaipa 
has further determined, that ganglia are but fine plex- 
uses, and that no nervous filaments arise or terminate 
in the gray matter, which is contained in these sub- 
stances, intended, perhaps, for the security alone of 
their fine ofganization. Hence it follows, that the 
sympathetic nerves, in human beings, can only be 
regarded as branches of the cerebral and spinal 
nerves, destined for particular uses; one of which is 
illustrated by the cessation or interruption of the 
heart's action, which occurs in a recently decapitated 
animal, when the spinal chord is crushed. No doubt, 
in this case, the impression is transmitted from the 
spinal chord to the heart, through the sympathetic 
nerves. These nerves, on the other hand, have no- 
thing to do with voluntary motion; but it is probaUb 
that they are concerned in sensation, though no ex« 
pression of pain follows their mechanical injury iin the 
neck or abdomen of the ass, the cat, or the dog. 
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It may not be out of place to sabjoin a few remairks 
upon the various vrsys^ in which nerves contribute to 
the action of different irritable parts. 

The leading distinction in irritable parts is, that 
some^ on their removal from the body^ continue for 
a period alternately to contract and dilate; while 
others, with the exception of the mere quivering of 
the fleshy remain passive, and require the application 
of a mechanical or chemical stimulus to their sub- 
stance, or to the nerve connected with them, in order 
that a single brief contraction may ensue. In a paper 
in the former number of this work, I mentioned va- 
rious facts, which tend to prove that one of the parts 
of the first class, namely the heart, contains within 
itsel£ its principle of action, and undergoes spon- 
taneous and alternate contractions and dilFitations, as 
a result of its structure. 

Of the second class of parts, some, as the muscles 
of the trunk, of the limbs, and the like, are distinctly 
influenced by the will ; in others, again, as the mus- 
cles of the chest, and of the face in the expression 
of emotion, the influence of the will is not consciously 
employed, under ordinary circumstances, to produce 
their action; and a question arises, whether this or 
some other principle stimulate the muscles on these 
occasions* Much may be advanced on either side. 
On^the one hand, it is clear that an influence, inde- 
pendent of the will, occasionally' throws voluntary 
muscles into action, as appears in tetanus and other 
JBpastnodic disorders ; and is shown remarkably in the 
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pbysiolc^cal experiment of irritating the skin on the 
Jower extremities^ after the division of the spinal chord 
4n the back, when the occurrence x}f action limited to 
the muscles of the inferior extremities, evinces that a 
connec^n exists, independently of the will, between 
sentient sur&ces and the action of voluntary muscles. 
I have varied this experiment by dividing the spinal 
chord at once in the neck and in the back, upon which 
three unconnected nervous centres exist ; and the di- 
vision of the skin in either part (and especially at the 
soles olthe feet, in the two hinder portions) produces 
a convulsive action of the muscles in that part alqne. 
The same influence may, then, possibly regulate the 
unconscious actions, to which these remarks relate. 
On the other hand, it may be urged, tliat in many 
actions purely voluntary, which have become habitual, 
it is difficult to trace the influence of the will ; that the 
actions in question are now habitual, and began as 
instinctive but voluntary actions; and that, in con- 
firmation of this view, the muscles of the trunk and 
limbs occasionally act as muscles of expression ; and 
again, that the action of the diaphragm in breathuig^ 
and of the muscles of the face in expression, may be 
refrained from by a resolute effort of attention, or 
produced by a conscious exertion of the will ; finally, 
that the existence of but one nerve for the actions of 
jeach of these muscles, (which are sometimes at least, 
and can at any time be influenced by the will), is a 
little, though very little, in favour of their being al- 
ways excited to their habitual action by this stimulus; 
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and that the physiolc^cal experiment of making 
parate nervous centres^ by division of the spinal mar- 
row, admits of explanation on supposing the principle 
of volition to continue for a short period extended to 
the portions separated from the brain; a conjecture 
consistent with, perhaps, but far from established by 
the very curious fact, that the convulsive movement 
of the 1^ of an animal thus circumstanced, when the 
sole of its foot is irritated, is accurately the gesture 
whidi the animal employs, when, in undisputed pos- 
session of sensation, it retracts its limb from a similar 
agression, and not to appearance, at least, a mere 
convulsive throe. 

ThMe reflections, on either part plausible, leave 
the question undecided, whether any muscular actions 
exist, during health, direcdy produced by an im- 
pression derived along the nerves, which is not a 
conscious or unobserved exercise of the will; but, 
setting that question aside, I think it may fairly be 
inferred, from all the facts above narrated, that the 
third, fourth, sixth, seventh, and ninth nerves, to- 
gether with a portion- of the fifth, not included in its 
ganglion, are nerves in every respect corresponding 
with those formed by the anterior roots of the spinal 
nerves ; and that they have the same relation to the 
first and second nerves, to the auditory nerves, and 
to the pordon of the fifth included in either Gasserian 
ganglion, which the anterior roots of the spinal nerves 
have to the fasciculi rising on the back part of the 
spinal chord. It is not easy to arrange the nerves of 
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the eighth pair in the same system : but, on the whole, 
these seem to partake of the nature of both kinds of 
nerves indicated above. The nervus vagus has a gan- 
glion, and is distinctly a nerve of sensation and volun- 
tary motion. The glosso-pharyngeal nerve has a gan- 
glion, and is again, it would appear, a nerve of sensa- 
tion, and at least of instinctive motion. Finally, the 
spinal accessory may, possibly, involve both these pro- 
perties, though it has no ganglion, with which I am 
acquainted. It is true that this statement does not 
satisfactorily account for the anatomical peculiarities 
of these nerves; and, doubtless, much remains to be 
discovered respecting their influence, even on sensa^ 
don and muscular motion. 



Explanation of part of the Fyieenth Plate. 

Fig. I. 

R^resents the fifth nerve of an ass, removed from 
Ae cranium : it is reversed, and the investing memr 
brane dissected oSL 

L The larger portion of the fifth nerve. 

9. The smaller portion. 

3. The Gasserian ganglion, which the former en- 
ters, while the latter passes below it. 

4. The first, or ophthalmic division of the fifth. 

5. The second, or superior maxillary division. 

6. The gustatory, and inferior maxillary brahchesi, 
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which, with the portion 2j and the branch 7 dis- 
tributed through the buccinator to the mucous sur- 
face of the fauces^ constitute the third division of the 
fifth. 

8, 9} 10. Distribution of the smaller portion S into 
three branches, to the temporal and massetefr, to the 
drcumfiexus palati, and to the two pterygoid muscles. 

A few fine filaments, of which one alone is here 
e3q>osed, and represented larger than it should have 
been, are reciprocally interchanged between the mui^ 
cular portion of the fifth, and the sentient portion 
beyond the ganglion. 

All parts of the fifth nerve, in the ass, are more or 
less reticular, in the arrangement of their fibres, near 
their origin, and for the greater part of their course. 
Towards their final distribution the fibres are distinct, 
and rarely interlace with one another. 

In justice to M. Fleurens, I should mention that 
my experiments respecting the movements of the iris 
were suggested by reading the account (contained in 
M. Majendie's Journal, Vol. II. Number 4.) of his 
very interesting researches ; and, in justice to myself 
that the statements of M. Fleurens, at all relative to 
the iris, are the following alone : that, on pricking the 
tubercles or optic nerves, the pupils contract; that the 
iris preserves its mobility after the removal of the lobe 
cerebral of the opposite side, and again after that of 
the tubercles; and is only paralyzed after the pro-> 
found extirpation of the tubercles or section of the 
optic nerve. 
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On the Structure of Horrid Hoqf^ and Cuticle. 

The horn of the rhinoceros is described by Dr. 
Macartney as ^^ made up of a number of fibres 
resembling strong hairs consolidated together, and 
rendered smooth upon the surface, except around 
the base, where the external fibres being broken 
off present the appearance of a brush*;'* but it 
is not I believe generally supposed that the horn of 
the common ox is formed in a very similar manner. 
My friend, Mr. Bremner, communicated this ob* 
servation to me, which he had ascertained by various 
methods. 

If a longitudinal section be made of an adult « 
horn, it is found to be solid near its point, but after- 
wards to inclose a conical cavity,' which is widest at 
the base of the horn. From the closed extremity of 
this cavity the substance of the horn becomes gra- 
dually though not uniformly thinner, till, at the base, 
it blends insensibly with the cuticle. Of the substances 
contained in this cavity, the external is a delicate mem- 
brane, which varies in colour with the different shades 
of the horn, and clothes a tough prolongation of the 
cutis vera ; the latter is supported on a central bony 
process. 

* Rees*s Cyclopaedia. Article Horn. 
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On examining the cut surfaces of the born (of which 
a variegated specimen should have been selected), the 
middle of the solid part has the appearance of being 
composed of fibres, extending nearly vertically from 
the tip of the bony process, or rather of the membrane 
covering it, to the tip of the horn ; the lateral part 
again appears to be composed of fibres arising every 
where from the lateral sur&ce of the secreting mem- 
brane, and running forwards at a very acute angle. 
Every fibre does not indeed appear to be throughout 
of the same colour, so that the general clouding of the 
horn does not prove the structure to be what is here 
described; but, on observing the surfaces resulting 
from many sections, it is difficult not to adopt this 
supposition. 

Further, it is easy, where some violence has been 
used in rending away portions of fresh horn imper- 
fectly separated by the saw, to raise long fibrils in di- 
rections consistent with the preceding account: but 
what is most to the purpose is, that if the horn be 
steeped in liquor potassas for twenty-four hours, and 
the outer surface, which has become gelatinous, be 
scraped away, the next part, being only softened by 
the alkaline solution, peels readily into fibres, which 
have the direction above described. 

The hoofs of animals are described as fibrous; but 
1 have found their structure to vary materially from 
the simply fibrous structure of horn. 

The several parts of the hoof, in the horse and ass, 
viz. the frog, the sole, the crust, are all formed alike, 
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though tbey differ in solidity. Th& frog and the sole 
seem composed of blackish fibres nearly vertical to the 
Tascular surface from which they grow ; but the crust, 
the firmest part of all, seems to be composed of alter** 
natewhiteand black fibres, which rise from the coronary 
ligament, and descend at an acute angle to enclose the 
former parts, cohering with the lateral and vascular sur- 
face of the foot by means of peculiar processes termed 
elastic laminae. 

If a section be made through an hoof, as in fig. S, 
[plate XV. the foot represented is that of an ass's foal] 

 

the dark colour and hard consistence of the different 
parts is found to begin abruptly at a well defined line; 
above thb a narrow whitish layer is found, bounded by 
a fine black line, the former about 1-1 0th of an inch in 
depth. If the surface of this vertical section be minutely 
examined, especially with a magnifying glass, it may 
be seen that the cutaneous surface terminates, or that 
die horny material begins, at the thin black line I have 
described. This line again is continually interrupted : 
long and delicate vascular processes pass through the 
interruptions into the stratum of softer white matter, 
the texture of which resembles the opaque substance in 
a feather : if a transverse slice be taken of this white 

* 

substance, it is seen to be perforated by innumerable 
foramina, which transmit vascular processes from the 
cutis vera. These vascular processes are continued 
downward, and pass into the firm substance of the 
crust, and into that of the sole and frog, reaching ap- 
parently half the depth at least of these several siib-^ 
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stances, and I am inolined to think very nearly (o their 
udder surface. On making an horizontal 9ection pf 
the crust, it is seen that the only white matter in it is a 
thin cylinder, which immediately surrounds each vas- 
cular process ; thus the substance of hoof is rather a 
tubular than a fibrous mass. 

The elastic laminae are plates of homy matter, which 
grow from the under part of the coronary ligament^ 
being continuous with the internal surface of the crust. 
Each elastic lamina is received between, and, in the 
recent state, adheres to two vascular laminae, which 
are processes from the cutis vera covering the foot 
laterally ; the elastic laminae are carried down with the 
growth of the crust ; the vascular laminae at their ter- 
mination are apparently prolonged for a short space 
in slender villi, and secrete a horny material, which 
fills up their interstices, so that eventually a solid layer 
i» formed connecting the extremity of the crust to the 
homy sole : the sides of the elastic laminae are finely 
fluted. 

The human cuticle, except in the palms of the 
hands, and soles of the feet, is apparently membrani- 
form : the cuticle of the elephant even has a similar 
appearance; yet the structure, which this substance 
assumes, where it occurs of greater thickness, brings 
it rather to the nature of horn and hoof, with which 
it imperceptibly blends. The cuticle of the gizzard of 
an ostrich resembles the former. The drawing Fig. 2. 
[Plate XV.] is from a specimen in my collection, in 
which the cuticle is distinctly formed of fibres easily 
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separable from each other, and rising vertically from 
the secreting sur&ce. Thickened cuticle, from the 
palm of the hand, hardened in alum and weak spirit, 
I have found tear in a manner not inconsistent with 
the supposition that its structure is similar; and in the 
magnificent treasureof the Hunterian museum Mr. Clift 
recently pointed out to me specimens of exceedingly 
thick human cuticle, where the appearance more strik- 
ingly corresponds with that in the ostrich's gizzard. 

As instances of the formation of cuticle in a manner 
similar to that of hoof, I may mention that a soft sub- 
stance 5 (Fig. 3. Plate XV.), continuous at the back 
part with the frog, descends around the crust of the 
horse's hoof for the purpose of protecting its outer sur- 
face when newlyformed: now this substance blends with 
the cuticle, is very similar ia appearance to the cuticle, 
yet, for some extent, distinctly receives vascular pro- 
cesses like the hoof itself. In the Hunterian museum 
again, there are specimens of the cuticle of the porpesse, 
and of the narwhal, the structure of which, at first ap- 
parently fibrous, on minute inspection clearly contains 
vascular processes like those existing in the horse's hoof. 
In the thick human cuticle in the Hunterian museum 
there is an outer layer less distinctly fibrous; and in the 
skin of the porpesse and narwhal there is an outer layer 
seemingly membraniform. It is to be presumed that 
this alteration in the texture of the part is a sponta- 
neous change favoured by the action of pressure and 
of the media, with which the part is in contact ante- 
cedently to its separation. 
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The human nail resembles in appearance a thin 
slice of horn, and in a similar way tears more readily 
transversely than longitudinally ; yet it is probable, 
though I cannot ^y that I have seen any thing like 
this, that it is composed of longitudinal fibres : in 
other points nail resembles hoof very closely. Its 
internal surface has elastic laminse, which are received 
between vascular laminae of the skin ; and if a longitu- 
dinal section be made of the end of a finger^ it may be 
seen that the nail has early acquired its full thickness, 
apparently where its colour changes ; and, again, that 
its tender substance, when newly formed, is protected 
by a distinct cuticular growth secreted from that fold 
of skin which overlaps its root: where this cuticular 
growth is not artificially removed, it rises with the nail, 
and sometimes may be peeled from its convex surface 
in as many as three distinct layers. 



Fig. II. Plate XV. 

Represents a section of the gizzard of an ostrich. 

1. Muscular and tendinous substance. 

S. Layer of substance strictly analogous to the cutis 
vera of the integuments, or more loosely to the tunica 
nervea and villous coat of the human stomach taken 
joindy. 

3. Layer of cuticle raised from the last, consisting 
of fibres vertical to its surface. 
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Fio, III. 

Section of an hoof, taken from an ass's foal. * 

1* The crust) seemingly consisting of white and 
black fibres, passing downwards at an acute angle 
with the coronary ligament 7. 

2. 2. The sole and frog, seemingly composed of black 
fibres, passing downwards not exactly at a right angle 
with the secreting surface. 

In both the preceding parts vascular processes are 
found passing downwards in the same direction with, 
and between the seeming fibres. 

S. A layer of hprny substance, of closer grain and 
lighter colour, and seemingly less fibrous than the 
preceding parts : it is a prolongation of the elastic 
laminae, one of which is represented at 4. 

5. Layer of cuticular substance, overlapping the 
crust, and continuous at the back part of the hoof with 
the frog. 

6.6. The narrow, soft, and white layer,found equally 
between the solid parts of the crust, of the sole, and of 
the frog, and the surface of the cutis vera, or its pro- 
longation, on which these substances rest« 

7. The coronary ligament. 
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Fia. IV, 

A magnified section of the narrow white layer, 
marked 5 in Fig. III., made in the direction of the 
vascular processes which perforate it. 

a. The cut extremities of the vascular processes 
where they enter the solid crust. 

b. The abrupt commencement of the black sub- 
stance of the crust. 



Fig. V. 

A magnified transverse section of the white layer 
interposed between the crust and the coronary liga- 
ment; it is seen to be perforated by numerous fora- 
mina of different sizes, which are sections of the cylin- 
drical canals containing the vascular processes. 



Fig. VI. 

A highly magnified and somewhat oblique section 
of the crust. The black ground is the uniform black 
matter of the crust. The white oval rings are oblique 
sections of the circular cylinders of white matter, which 
contain the vascular processes. 

It is difficult to determine the origin of this hard 
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black substance in the cntst ; for the vascular processes 
are every where in that substance contained in white 
homy substance, as the present figure represents. The 
black matter begins at once abruptly, and, at the same 
line, the solid texture of the hoof seems completed, 
the white substance surrounding the vascular processes 
being now seemingly firmer than above. 
. A rete mucosum exists every where along the sur- 
&ce, from which the vascular processes arise, but is 
wanting at the upper margin of the elastic laminae. 
The drawings illustrative of the structure of hoof, with 
the exception of Fig. III. and VII., are taken from 
the horse. 



Fig. VIL 

A portion removed by sections nearly vertical frcHn 
the fore part of the crust in the hoof of an ass*s foal. 
Of this portion the lower part again has been removed 
by a very oblique section, so as to expose in two views 
the elastic laminae. Above, the side of one elastic 
lamina is seen ; below, the obliquely divided edges of 
several are seen ; and lower down, where these ter- 
minate in solid horn, corresponding with the portion S, 
in Fig. III., an oblique section still shows a faint ap- 
pearance of the original dispositiqn in plates nearly 
parallel. 
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Fig. VIII. 

A magnified transverse section of the elastic laminse 
in the recent state. They are continuous with the 
inner surface of the crust, which in the drawing is left 
unshaded. Their lateral surfaces are delicately fluted. 
Between each pair a very soft and adherent vascular 
process intervenes, continuous above with the coro- 
nary ligament, and laterally with the cutaneous sur- 
fiice covering the coffin bone, to which surface, in 
the recent state, the internal extremity of each elastic 
lamina is adherent. When putrefaction commences, 
the hoof is separable from the cutis vera ; the vascular 
laminse remain with the latter; the elastic laminae 
separate as part of the former. 

Where the elastic laminae terminate in the sub- 
stance 3, Fig. Ill, the vascular laminae appear to 
break into fine processes, so that the structure of this 
part, though finer and closer, is yet similar in essential 
points to thsii of the crust. 

I have added, in figures IX, X, and XI, drawings 
of parts of a similar class with the preceding, the struc- 
ture of which is known. i 



Fig. IX. 

Represents a nearly vertical section of the bulb of the 
whisker of a lioness :. in it are shown, 1 st. The firm 
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and almost cartilaginous oval capsule, in which the 
root of the hair is inclosed, which is perforated above 
for the escape of the shaft of the hair, and below for the 
entrance of blood-vessels with a branch of the fifth 
nerve* 2ndly, The spongy and somewhat vascular sub- 
stance, which intervenes between the capsule and the 
hair, and has a remarkable circular canal near its 
middle, and an inner surface continuous with the 
cuticle ; and, 3dly, The hair itself, above solid, but its 
interior of softer matter than its crust ; below, conically 
excavated, and containing a highly vascular conical 
pulp^. 

Fig. X. 

Represents an oblique section of the bulb of a porcu- 
pine's quill. 



Fig. XL 

Represents a transverse section of another. The 
thick exterior crust is continued inwards in slender 
septa, which tend tbwards the axis of the quill, and in- 
tervene between the masses of soft white opaque ma- 
terial contained within. In the hollow extremity of 
the quill, a nearly spherical and highly vascular pulp 
is contained, to which a branch of a nerve may be di- 
stinctly traced. From this pulp vascular processes are 
derived, which extend in the lines of the septa. The 
crust is soft at first, and appears wholly formed irom 
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the lower margin of the pulp. A membrane con* 
tinuous with the cuticle, and apparently not vascular, 
is every where in contact with the quill, where con- 
tained in its oblique channel through the skin. This 
inner membrane terminates at once abruptly at the 
margin of the crust of the quill : immediately without 
it a highly vascular membrane exists, which is con- 
tinuous with the margin of the pulp below, and with 
the surface of the cutis vera above. 

In Fig. X. a black bristle is represented as intro- 
duced between the quill and the membrane in contact 
with it, and a white bristle between the latter and the 
external vascular membrane. 
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On Local Action *. 

It is certain that many parts in the human body 
occasionally receive an unusually large supply of blood. 
Mr. Cruickshank mentions, that if the female rabbity 
when disposed to admit the male, be killed and ex- 
amined, the whole uterine system is found black with 
blood. This phenomenon, and many similar, are iiv» 
stances of local action, a term which has indeed oSt&OL 
been employed in a wider sense, but which, in the fol- 
lowing remarks, is restricted to the meaning above 
illustrated. 

If, in this attempt to elucidate the nature of local 
action, I should appear to have relied too much upon 
theoretical reasoning, perhaps I may be permitted to 
urge, that the case scarcely admits of the evidence of ' 
direct observation. 

It will be granted that the cause of local action 
in any given part is some peculiar condition of the 
arteries or veins or both in that part, inasmuch as, 
with the exception of these vessels, the heart is the 

* The substance of these remarks has been introduced 
in my Anatomical Lectures during the last three years; 
and most of the facts in the present number have been 
mentioned in two courses of lectures. 
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only organ which influences the flow of blood, and the 
Impulse, which it communicates, is ofnecessity general. 
It may likewise be assumed as probable, that the 
arterial trunks, in a part where local action occurs, 
if they are involved in it, contribute to its production 
in a similar manner with their capillary extremities. 

There can be little doubt that an artery in a living 
human body is able to contract on a principle not 
very dissimilar to muscular irritability. One remark- 
able analogy would indeed suggest a contrary opinion. 
The arteries of a turtle, which are clearly irritable^ 
have a distinct muscular coat, separate from, and in- 
ternal to a fibrous tunic, which latter resembles con- 
siderably, and must be compared with, the fibrous coat 
in human arteries. A muscular coat is found as well 
in the larger veins of the turtle, which are irritable 
likewise. But if, where blood-vessels are indisputably 
irritable, muscular substance enters into their com- 
position, itis likely that where this texture is wanting, 
irritability is also wanting *. To this instance^. cm the 
other hand, may be opposed still closer analogies 
drawn from warm-blooded animals. It was remarked 



* It conduces extremely to distinctness in discussions 
respecting parts, which contract, to limit the t6rms raus- 
cular and muscle to express peculiarity of structure. 
The biceps flexor cubiti is a muscle, the heart is muscular, 
the detrusor urinee is muscular, the uterus is fibrous, the 
middle coat of an artery is fibrous again, but different from 
either in structure. All these parts, however, are irritable. 

D 2 
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by Mr. Hunter, that an artery exposed in a living 
animal gradually contracted. It is well known that if 
an artery is divided, of a size not to cause syncope, the 
blood, which at first gushes out in a large stream^ 
after a few pulses is thrown in a stream sensibly 
narrower, becoming less and less, and finally stopping. 
This occurrence may be well observed, when arteries 
of the size of a crow-quill are divided in an ass* Again, 
I have observed that a portion of the carotid artery^ 
upon being removed from a living ass, gradually con- 
tracts to half its first calibre. 

It would further appear, that the larger arteries may 
become partially dilated without any apparent injury 
of their tunics, and, as it would seem, from relaxation 
only. If the carotid of an ass or large dog be exposed, 
and rubbed hard, at any point between the finger and 
thumb, for about half a minute or less, the artery will 
generally become sensibly dilated at that part. In 
most instances, in which 1 have produced this effect, I 
have subsequently found no lesion whatever in the 
coats of the vessel ; and I have observed that on cut- 
ting out a portion of the artery, including the dilated 
part, the latter contracted gradually and proportion- 
ately as much as the adjoining tube : in one instance 
the internal coat was a good deal torn, which led me 
to vary the experiment. I tied a ligature round the 
carotid of an ass, so tightly as nearly to cut through 
both the inner and fibrous coat (as afterwards ascer- 
tained), and then immediately removed the ligature : 
the blood flowed again through the artery, and, for 
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the space often minutes, during which it was observed, 
the vessel did not appear in the least dilated at the 
line, where the ligature had been applied. 

Now the case of local action, which I select as the 
best illustration of my hypothesis, is the phenomenon 
of blushing. In this instance, the capillary vessels of 
a more or less extensive, but partial surface, are found 
to contain on a «udden more blood than before ; this 
distention might, it would at first appear, be accounted 
for equally well on the supposition of the coats of the 
vessels becoming either relaxed suddenly, or suddenly 
at some remoter point contracted ; but an obstruction 
to the course of the blood in a large artery does not 
pix>duce its enlargement on the side next to the heart, 
and, therefore, it is probable would not, if occurring 
in the capillary arteries. Again, blushing is con- 
trasted with paleness. Of two opposite changes, the 
causes, it is to be presumed, are opposite; but unques- 
tionably relaxation of the capillary vessels, or the ab- 
sence of that usual obstruction, which consists in their 
narrowness, would not empty their tubes; and it is 
surely but consistent with common sense to suppose, 
that in sudden paleness of the surface, excepting or 
exceeding what directly results from a feeble action of 
the heart, the capillaries of the surface are contracted, 
and that in suffusion of the surface the capillaries are 
dilated, as the causes of either occurrence. 

But this hypothesis, viz. that relaxation of the coats 
of arteries is the cause of their containing more blood 
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at one time than at another, derives its principal sup- 
port from the facility and completeness, with which it 
explains all the circumstances characterizing different 
cases of local action. The vascular tumors, termed 
aneurysms by anastomosis, seem to form a variety 
under this head. What is most remarkable respect- 
ing these tumors is, that when they are cut into, the 
small vessels in their substance bleed for a longer con- 
tinuance, and more furiously, than even the small 
arterial trunks, from which they are derived. Now, it 
will not be denied, that hemorrhage from small arteries 
is spontaneously stopped by the contraction of the 
divided vessels; but, iii the instance before us, the 
hemorrhage does not cease, or, in other words, the 
divided vessels do not contract ; and it is then clear, 
that this occurrence (if the tumor in question form a 
case of local action) is not inconsistent with the con* 
jecture, that spontaneous dilatation of arteries is the 
essence of local action. 

In the enlarging womb, in the mammaB,^when pre- 
paring or fitted for their function, in short, in all parts 
where local action exists or has existed, the arteries are 
more or less tortuous. It has been supposed by one 
writer, that the tortuous form of arteries is a provision 
for an increase of their power, or a means of causing 
a determination of blood. To me it seems, on the other 
hand, more likely that this tortuous form is an effect 
of the change producing local action ; and perhaps the 
facility, with which the conversion of straight into tor- 
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tuou^ arteries may be explained on the assumed hy- 
pothesisy may be urged as the pruicipal strength of my 
argument 

It is obvious that a relaxed vessel, under the or- 
dinary pressure of the bloody would be affected in the 
same way with a vessel not relaxed, under extra- 
ordinary pressure. Now, the latter case may be easily 
examined: when the carotid of an ass is exposed, and 
the animal put to no farther suffering, in a short time 
the artery is ne^ly at <x>mplete rest; there is little 
sensible alteration in its form or place, at each pul- 
sation of the heart : if at this period the animal be put 
in pain, it struggles, the heart beats more vigorously, 
and immediately the carotid artery is thrown into a 
waving line, or becomes elongated and tortuous at 
each contraction of the ventricle ; *and thus, it may be 
presumed^ would an artery, the iSbrous coat of which 
should be relaxed, during the ordinary action of the 
heart, become elongated and tortuous likewise; and^ 
consistently with the accommodating and modelling 
power of the body, in time permanently assume the 
form, to which it had at first been violently ext^ided. 
In explaining on this principle the gradual increase of 
tortuousness in the temporal arteries, I have not to 
advert to any supposed difficulty in the ascent of the 
blood along these vessels (it being clear that gravity 
favours the entire course of the blood in those parts the 
veins of which descend), but simply to notice the fre- 
quency of local action in the head, as proved by the 
distinctness, with which the temporal arteries throb 
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on any casual excitement of the mind. The per- 
manent and original curves of the internal carotid 
and vertebral arteries, secured by the forms of their 
channels in bone^ are obviously contrivances of a very 
dijBTerent nature. There can be no doubt, looking to 
the thin coats of the vessels of the brain, and to the 
analogy of the rete mirabile, that the double curve of 
each of these arteries, in human beings, is intended 
for the mechanical diminution of the force of the 
blood circulating in the brain. 

One other case remains to be considered, in con- 
nexion with the subject of local action. In the aneu- 
rysmal varix the artery is found to be larger than 
before, and is said to be somewhat tortuous. I must, 
in this case, refer to the beneficent provisions of na- 
ture, many of which, even after the impairment of 
the human frame, directly tend to its renovation or 
support; and I would assume, that the artery is, in 
this case, specially relaxed through such an influence 
as regulates the action of the heart, in order that a 
competent supply of blood be conveyed to the limb, 
over and above that necessary to fill the vein, with 
which the artery communicates; an assumption at 
least consistent with the facts of the case. 

With regard to the enlargement and tortuousness 
of the veins, in cases of local action, it is clear that 
there is nothing in thes6 circumstances, which militates 
against my hypothesis. The effect of pressure upon 
veins is known to render them large and tortuous ; as 
when a ligature is habitually tightened round a limb : 
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but it stands to reason, that, if the capillaries in a 
part are enlarged, the blood passing through them 
with less resistance than before^ must exert more 
pressure upon the veins of that part. 

In the preceding remarks, I have coniSned myself, 
as I proposed, to cases, in which the blood flows with 
more than usual freedom to a given part; a state 
which may or may not be conjoined with inflam- 
mation^ with abundant, defective, or vitiated secretion ; 
but which is obviously sometliing quite distinct from 
each of these occurrences. 
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Remarks in Defence qf the Hunterian Theory of 

Absorption. 

The principal argument adduced in favour of the 
theory that absorption is performed by the lyipphatic 
and lacteal vessels alone, is the following: that,- as 
Ae lymphatics and lacteals are of similar structure, 
^nd pass alike through similar gland-like bodies, umte 
£nally, and open by the same channel into the veins, 
it is analogically probable that their uses are alike : 
but the lacteals are known to be absorbent vessels, 
inasmuch as the chyle, which is formed in the small 
intestine, may be detected both in their minute orifices 
and in their trunks ; . and the lacteals, again, are likely 
to be the only absorbent vessels, as the chyle is not 
found in the mesenteric blood-vessels : the lymphatics, 
it is then analogically inferred, are absorbents like- 
wise, and probably, with the lacteals, constitute ex- 
clusively the absorbent system of the body. 

In further confirmation of this opinion, Mr. Hunter's 
experiments* went to prove, that milk, or a solution 
of starch and indigo, introduced into the intestine of 
a living animal, is found subsequently in the lacteals, 



* Medical Commentaries, by Dr. William Hunter. 
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but not in the veins of the mesentery. M. Majendie 
found, that these experiments did not succeed on 
repetition. I have recently repeated them, and re* 
marked an incident, which perhaps may have deceived 
Mr. Hunter in one case. When the mesentery is 
drawn out from the abdomen of a living animal, the 
lacteals generally contain more or less chyle : after a 
short exposure of the part, the colour of the lacteals 
changes from white to a clear blue. The first time 
that I observed this occurrence, it was subsequent to 
my having introduced a solution of starch and indigo 
into the adjoining intestine; and I concluded that an 
absorption of that substance had taken place; but, on 
scrutinizing the appearance narrowly, I found that 
the blue vessels contained no fluid, but were, in fact, 
empty ; and I have sin(^ ascertained that the lacteals 
in adult asses, dogs, and rabbits, uniformly appear 
blue when empty, unless a light-coloured surface is 
placed beyond them. In the case in which Mr. 
Hunter observed the absorption of a white fluid, I am 
inclined to suppose, that the intestine contained, pre- 
viously to the operation, more or less chyle, which, 
being afterwards absorbed, was supposed to be milk : 
at any rate, on throwing milk, diluted with a litde 
hot water, into a carefully-washed portion of the small 
intestine of a young ass, which was then retained in 
the abdomen half an hour^ I observed no absorption 
of a white fluid to ensue. 

M. Majendie, in continuing this inquiry, made 
some interesting experiments, which are well known. 
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to prove that veins absorb. It was found that odorous 
substances, and poisonous solutions, found their way 
into the blood, when introduced into a portion of in- 
testine, the cbmmunication of which with the system, 
except through a vein and artery, was entirely in- 
terrupted : whence M. Majendie inferred that the 
veins absorb ; and in truth, without M. Majendie^s 
own assistance, it would have been difficult to have 
escaped from this conclusion ; for physiolc^sts had as- 
sumed that transudation cannot take place in a living 
body; and though it is now clear, on a moment'^s re- 
flection, that this assumption is untenable, and that 
the onus of proof lies with those who would assert it, 
not with those who disclaim it, it was left for M. 
Majendie and his immediate school to execute several 
very curious experiments, which lead to the opposite 
opinion, that transudation really occurs in living tex- 
tures*. 

But this principle once admitted, there is an end 
to the conclusiveness of M. Majendie^s experiments, 
as decisive of venous absorption ; and the broad ana- 
logical argument advanced by the Hunters to esta- 
blish the position, that the lymphatics and lacteals 
form exclusivdy the absorbent system, remains un- 
shaken. It must not be lost sight of, that the en- 
trance of any substance, raw and unassimilated, into 
the veins and arteries, is a very different occurrence 
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from the conversion of the elements of the human 
body into lymph, and their subsequent readmixture 
with the blood ; and, again, that the refusal of the 
lacteals to take up milk or starch, does not disprove 
that these vessels habitually absorb unchanged, and, 
in addition to the chyle, such simple fluids, as may be 
carried without detriment into the circulation. 
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Examination of a Body soon qfier Parturition. 

§ 

The following account was drawn up, at my re- 
quest, by my friend and pupil Mr. Taylor, who dis^ 
sected the body, in which the appearances described 
below occurred. 

In October last the body of a female^ apparently 
about the age of thirty, was brought into Mr. Mayo's 
dissecting room : it was fat and muscular, not in any 
ways mishapen, and somewhat above the middle 
height of women. This person appeared to have died 
of uterine hemorrhage, a short time after delivery at 
the full period, for the uterus was very capacious, its 
substance 6-lOths of an inch in thickness, its orifice 
open, andy when disposed in a circular form, about 
two inches in diameter. Both the uterus and vagina 
contained a quantity of clotted blood. The inner sur- 
face of the uterus was thinly covered with shaggy 
processes of flocculent membrane, and appeared 
abraded here and there, and when the part was in- 
jected with size and vermilion, the injection escaped 
into the cavity of the womb, through many small 
orifices on its inner surface. 

The muscles of the abdomen were found to have 
their usual appearance, except that the recti were be- 
tween four and five inches asunder. 



47 

It was ascertained that the upper port of the vagina, 
vhere it joins the uterus, coultl be readily exposed 
without injury to the peritoneum, after on oblique 
incision through the fore part of the abdominal 
parietes. 

The pelvis was well formed, and of the usual dimen- 
Bions ; but it was found that the aacro-iliac joint on 
either sfde was loose, so that tbe ileum and sacrum 
could be separated on each side to the extent of a third 
of an inch on the fore part of the joint. The liga- 
mentous fibres, which run across &om the ileum to 
the sacrum, were entire; but the usual connecting 
medium within, between the bony surfaces, was dis^ 
- solved. 

Tbe symphyus of the pubes bad been cut tbroughr 
before the condition of the sacro-iliac joint bad be^t 
noticed. The sacro-sciatic ligaments were very lax^ 
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Inquiries respecting the Structv/re of 'the Human 
Brain^ by Professor ReiL Archiven fUr die Pity- 
siologie. Neunter-band^ p. 136 — 208. 

VIII. 

I BELIEVE that I have successfully ascertained the 
structure of the greater part of the brain, namely, of 
the nucleus and convolutions of either hemisphere. I 
shall describe the former in the present treatise, and, 
subsequently, the remaining smaller parts, the an- 
terior commissure, the fornix, the optic thalami, and 
the tubercula quadrigemina. I am sensible that my 
researches are in several points incomplete. The 
connexion between the nucleus of the brain and its 
convolutions, between that of the cerebellum and its 
laminated, surface, has escaped me. I had nearly de- 
spaired of making any thing of the chain of ganglia, 
which occur in the brain; but latterly I have found out 
methods of examining those parts, which promise more 
success. I leave, for my last object, the final distribu- 
tion of the vessels in the brain ; an inquiry, which ap- 
pears to me one of the greatest moment, and calculated 
to throw light on any remaining obscurities. 

I am particular in describing the various methods, 
which I have adopted in preparing and dissecting 
brains, in order that every one may have it in his 
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power to verify with facility my remarki, At first 
I tore the brain in various ways, trusting to chance 
for a fortunate rent ; but the nppearancex ihus pro- 
duced (lilTered in each preparation, and 1 could not 
obtain a second result similar to the first, I now am 
able to point out definite methods, by which the 
organization both of the brain and cerebellum can be 
distinctly and readily shown at pleasure. The method 
adopted by Gall is insuflicicnt. The brain without 
some preparation is not fii'm enough to allow of the 
Beparation of its parts, and contains, unquestionably, 
like the cbrystulline, many layers, the distinction be- 
tween which is not evident till the part has been 
coagulated. Very likely there exist still better me- 
thods of preparing the brain than those, which I have 
employed. Maceration in alkohol reduces the orgaii 
to 3-4ths of its original volume, and this circumstajicc 
may interfere with the ready sepmntion of its parts. 
Maceration in an alkaline solution diminishes inderd, 
but does not obviate entirely the contraction prodocei 
by alkohol when employed alone. Maceration in mai 
solutions, which are of so much nse in unfc^icc 'i- 
composition of nerves, is inapplicable (o tbf  .-jI' 

■ilpburic and mariatic acid in wnlrr tt_-  
brain too brittle fur tniiin 
.and oin only l>e empli m . 
Jl porli..!.'. of Ihf Li 
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answered best: 1. Lei the brain be hardeoed in aU 
kohol, and then placed in a solution either of car- 
bonated or pure alkali^ in the latter two days, m thfe 
former for a longer period, and then again hardened 
in alkohol, if thus rendered too soft. The advantage 
of this method is, that the fasciculi of nervous matt^ 
are more readily separable, and the brown mattei^ 
more distinguishable from the white, than after simjde 
maceration in idkohol : the gray matter is rendered 
by the alkali of a blacker gray, and assumes the con- 
sistence of jelly. S. Let the brain be macerated in 
alkohol, in which pure or carbonated potass or am- 
monia has bemi previously dissolved : the contraction 
of the brain is lessened by this process. 3. Let the 
brain be macerated in alkohol from six to dght days, 
and then its superficial dissecti<m commenced, and 
the sqMiration of the deeper parts continued, as the 
fluid, in which the brain is kept immersed, penetrates 
its substance. This method appears to me better 
than the preceding, and would very likely be im- 
proved, if the alkohol were rendered alkaline. The 
fibres in a brain, thus prepared, are more tenacious 
than otherwise, and the deeper parts are sooner ex- 
posed to the influence of the alkohol. The epi- 
thelium tends especially to prevent the pene^ation of 
the alkohol ; it would be well always to remove it en- 
tirely or in part from the surfaces of the brain, which 
it covers. Specimens of the cerebellum, which have 
remained several years in alkohol, sometimes exhibit 
with unusual distinctness the fasciculated structure. 
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I have not jet trieA other method^ sneh as macera- 
tion in scJutions of corrosive sublimate, and of liver 
of antimony, the application of heat, dissection under 
water, and the like, which may perhaps exceed those, 
which I have adopted. 

I have used, as instruments in dissection, my fingers 
alone, the handle of a scalpel, a pointed instrument, 
an ivory knife, rounded at the extremity, and another 
with a straight edge, and a curved and half-sharpened 
back : these instruments are to be employed upcm the 
layers that cover the surface, which it is desired to 
expose, and the parts are to be so bent as to throw 
fiirward the surface, of which the dissection is to be 
made. 

It has struck me that preparations in wax might 
be of service in representing the various i^)pearance8, 
which are made out by dissection of the hardened 
brioin. 

Let me now explain various terms, whidi I have 
found it convenient to employ in the description of 
die brain. 

The epithelium is a leathery substance, partly 
membranous, partly consisting of nervous matter, 
which invests such medullary sur&ces of the brain, as 
want other coverings. 

The medulla incognita [ungenannte marksnbstanz] 
is placed near to, and somewhat parallel with, the 
optic nerves. 

The hamular fasciculi [haakenformigemarkbundel] 

E 2 
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connect the anterior and middle lobes of either hemi- 
sphere at the entrance of the iSssura Sylvii. 

The covered bands [bedeckten bander] are situated 
on either side of the raphe, within the two convolutions^ 
which are in immediate contact with the corpus cal- 
losum. 

As belonging to the fornix [zwillingsbinde des 
balkens] may be noticed, its root in either thalamus, 
its nodules the corpora albicantia, its anterior crura, 
its body, or that part where the lateral portions cohere 
together, the part termed the lyra, and the posterior 
crura^ terminating in the hippocampi. 

The island [insel] is the oval floor of the fissura 
Sylvii, on which are placed small and low convolu- 
tions, surrounded by a furrow : the entrance of the 
fissura Sylvii is its lower and anterior extremity. 

The corpus striatum [gestreifte vordere, grosse him- 
ganglium] consists of two parts, one external, the 
other internal to the substance derived from the cms 
cerebri. 

The medullary capsule [kapsel] is the substance 
immediately enclosing the outer portion of the' corpus 
striatum: the external part of the medullary capsule 
is that surface, which supports the convolutions of the 
island. 

The corpus callosum is terminated by an anterior 
fold [das knie des balkens], the extremity of which is 
narrowed [das schnabel], and again by a posterior 
fold [die aufgesetzte wulst]. 
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The tapetum [tapete] of the corpus callosum is a 
layer derived from it to line the roof of the posterior 
horn of the lateral ventricle. 

The fibres derived from the crus cerebri, which 
diverge at the upper margin of the thalamus towards 
the circumference of either hemisphere, form the 
fibrous cone [stabkranz]. 

The disposition of the fibres in the brain is various; 
those in the convolutions are disposed in medullary 
plates, which are arranged on the same principle with 
the plates in the laminae of the cerebellum ; but there 
is some difference and more intricacy in the structure 
of the convolutions, from the circumstance that the 
latter are not parallel with each other, but unite at 
various angles. In the anterior commissure^ and in 
the fornix, the fibres are flax-like and reticular, in the 
CEus cerebri and corpus callosum they are disposed in 
parallel flattened fasciculi; in the outer wall of the 
medullary capsule, the fibrous cone^ and the tectum, 
their disposition is radiated. 

The cerebrum is placed upon the crura cerebri like 
the top of a mushroom upon its stalk. Like the cere- 
bellum, the cerebrum consists of a nucleus, in .which 
the ventricles are contained, of parts, in this case called 
convolutions, which are external to the nucleus, and 
of gray substance, which lies partly within, partly on 
the sur&ce. 

The nucleus is composed again of the parts con- 
tinuous with the crura cerebri, or vertical portion, 
and of the corpus callosum, and fornix, or horizontal 
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portioii. Tfaesei with the convokitiotit, and their gray 
inatter^ appear to constitute the essential elemeiits of 
the brain ; the rest to be only for the purpose of esta- 
blishing communication between remote parts. Thus, 
between the nucleus and the convcdutions, a medullary 
layer exists, specially obserrable near the fissura Sylvii, 
which consists of distinct fasciculi extending between 
distant convolutions. 



IX. 



. Of the vertical Portion of the Nucleus. 

Tss whole extent of the vertical part of the nudeus 
on either lude of the brain, from the beginning of the 
pyramid to the bases df the convolutions, formis a single 
organ ; in the same way the horizontal part of the 
micleus forms another complete organ. 

The pyramids are parts of the medulla obI<xigata; 
at the fore part of which, about ten or fifteen lines 
below the annular protuberance, several medullary 
fasciculi cross obliquely over from one side to the 
othar. This decussation is best exposed by partially 
separating the lata:^ portions of the medulla ob- 
longata from bdiind at the calamus scriptorius, when 
the white fibres alluded to are se^i to join the nuoleus 
of the spinal marrow a few lines below their crossing, 
and above it to form the pyramids. Like the crura 
cerebri, and the corpus callosum, the pyramids tippeax 
to consti^ of parallel medullary fiisdculi, which> in the 
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latter cftse^ form two fibrous cylinders : tbeae are oon- 
tracted just belbrethey enter the annular {HTOtuberaoee, 
in which their fibres are again q)read out, and form 
several layers interwoven^ at right angles, with the 
transverse fibres derived from the cerebellum. 

Beyond the annular protuberance, the white fasciculi 
derived from the pyramids continue to ascend, forming 
the anterior and inferior surface of the crus cerebri, 
external to which are seen the fillet and the corpora 
geniculata on either side. Upon detaching and 
turning aside the tractus opticus, the superficial fibres 
of the crus cerebri are found extending towards the 
posterior and inferior horns of the lateral ventricle. 
Be hind the transverse fibres of the annular proti;ber- 
anoe^ and between the middle peduncles of the cere- 
bellom, or at the floor of the fourth ventricle, covered 
only by gray matter, is found a^ thick and broad 
stratum of longitudinal fibres, which, in its ascent firom 
tlu9! medulla oblongata, is joined on either side by the 
ilUett These two substances are as yet unconnected 
with the pyramids, but, subsequently, contribute to 
die radiation of the vertical part of the nac]:eu^. At 
tb^ angular hollow, fi'jpm whence the third pahr of 
Mrves emerges, a medullary fasciculus of^ separates 
Hpi^lf from the ascending fibres, and passes: round the 
crus cerebri in a direction from within oiitwards. 

The fi^ciculi of the vertical portion, from their 
entrance into the annular protuberance upwards, are 
eoqiinudlly enlarging and diverging, but to a more 
remarkable degree after they emei^ from that body. 
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If a transverse section be made of the crus cerebri, 
it appears that the nervous fibres derived from the 
pyramid form a thick inferior crust, disposed in 
flattened longitudinal fasciculi, the edges turned in- 
wards and outwards; above which, and inclosed by 
it, a distinct and more or less cylindrical mass [der 
haube, it may be called the cylinder of the crus 
cerebri,] occurs, which comprises all the parts situated 
at the floor of the fourth ventricle between the lateral 
peduncles of the cerebellum, the black substance, the 
tubercula quadrigemina, the thalamus, and, lastly, the 
inner portion of the corpus striatum. If a section of 
the crus cerebri be alternately dried and reimmersed 
in alkohol, the layers of the crust may readily be 
peeled ofi^ from the remaining part, and are found to 
extend to the depth of two lines. ^ 

The vertical portion of the nucleus is throughout 
connected with gray matter, which in part covers it, 
and in part is interwoven with its medullary sub- 
stance ; thus, above the pyramids, is placed the gray 
substance of' the medulla oblongata ; and in the an* 
nular protuberance gray matter intervenes between 
the separated fibres. Above the annular protuberance, 
the ascending fasciculi are clothed internally with 
the gray matter, which extends backward from the 
corpus striatum, along the third ventricle, to the 
margin of the annular protuberance. On the outside 
of the ascending fibres, gray matter, from the tubercula 
quadrigemina, extends downwards and backwards 
with Xhe fillet ; and between the anterior and lateral 
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peduncles of the cerebellum, reaches the annular pro-* 
tuberance, with the gray matter of which it is coii<' 
tinuous. The black matter again is interposed between 
the crust and cylinder of the crus cerebri, and seems 
to give origin to the third pair of nerves. Further 
forward, the fasciculi of the vertical portion of the 
nucleus are covered by the tubercula quadrigemina, 
and by the thalami, and are finally, in great part, 
lodged between the two portions of the corpus stri- 
atum ; from either of which cross processes of gray 
matter pass through the ascending medulla. 

The fillet of either side, traced from the annular 
protuberance upwards, divides into two portions, one 
of which passes inwards, to join its fellow of the op- 
posite side, so as to form a curvilinear stratum of 
fibres imnlediately below the tubercula quadrigemina : 
the other plunges below the corpus geniculatum in- 
ternum, into the thalamus of the same side, and extends 
apparently to join the fibrous cone. Below the fillet, 
again, the anterior peduncle of the cerebellum extends 
in a direction inwards and downwards towards the 
black matter, to contribute, probably, to the radiation 
of the vertical portion. Either thalamus consists of 
several layers, each layer of gray and white matter, 
the former internal. The superficial layer has a fibrous 
structure, and peels off readily in the direction from 
before backwards. Between this and the next the 
root of the fornix lies ; so that by tracing the latter 
from the corpus albicans the interval between the two 
inner layers is at once found. The superficial layer 
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U continuous behind with the tractus c^cus, with the 
fibres^ wbich^ clothed with the tapetum, form the 
roof of the inferior horn, and above with the taenia 
semicircularis geminum : the latter substance is a cord 
of flax-like fibrils, which extends forwards to where 
the crus of the fornix meets the septum lucidum, be- 
hmd the anterior commissure; it is in contact with 
(be fibrous cone; it assists in forming the tapetum <^ 
the inferior horn of the lateral ventricle^ and it gives 
fibrils to the tractus opticus. The second layer is a 
production of the corpus geniculatum internum, which 
expands either way, so as to inclose the posterior margin 
of the crus carebri ; its outer fibres, passing towards the 
outer portion of the corpus striatum, join the fibrous 
cone. The third layer is that derived from the fillet, 
which has been already spoken of. The substance of 
the thalamus is thickest below ; the white fibres, which 
proceed from its internal substance, ascend obliquely 
outwards, and at the upper and outer margin o( the 
thalamus unite with the fibrous cone, partly interlacing 
with, and decussating that substance, as may be seen 
on raising in succession^ after dividing the crus cerebri^ 
in a separated hemisphere, the first, second, and third 
layers of the thalamus, and carrying the rent forward : 
then, too, is seen the regular disposition in paraUel 
fasciculi, which the crust of the crus cerebri maintains, 
till, blending with the fibres last described, it with 
these forms the fibrous cone, whence are derived 
&sciculi towards the circumference of the hemispberet 
the longest to the posterior, and the next in length to 



69 

the anterior lobe. At the entrance of the fissura 
Sylvii, this arrangement, otherwise unifornx, is in* 
terfered with ; an obscurely organized substance, the 
medulla incognita, [ungenannte Marksubstanz,] oc« 
cupies this surface in the base of the bnun ; it con« 
tains part of the anterior commissure, is continuous 
before with the thalami, laterally with the pes and 
tsenia hippocampi, and thus encircles the outer margin 
of the cms cerebri, being exposed on the removal of 
the tractas opticus. 

The anterior and middle parts alone of the fibrous 
cone are enclosed between the two portions of the 
corpus striatum ; for this extent its outer fibres form 
th6 inner sur&ce of the medullary csq^sule. In the 
entire vertical process, the coarser fasciculi, which are 
formed by the union of many delicate fibrils, resemble 
more or less, but most in the crus cerebri, the sticks 
of a fan ; these flattened fasciculi, fi:om the annular 
protuberance to the fibrous cone, are disposed some- 
what circularly, their edges looking inwards and out- 
wards; but in the fibrous cone their disposition more 
resembles that of the sticks in a closed fan ; they at 
first, at least, lie nearly in one vertical plane; each 
fasciculus has a distinct but delicate sheath of cellular 
membrane *. The fasciculi of the fibrous cone con- 



* The epithelium consists of a fine transparent pro- 
duction of the pia mater, and a layer of nervous matter 
within this, either white or gray ; it admits of very distinct 
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tinually diverge in their course towards the circum- 
ference of the brain. The foremost fasciculus attaches 
itself to the curved central part of the anterior com-^ 
missure ; or the anterior commissure passes between 
the first fasciculi of the fibrous cone, and then spreads 
itself out in the under surface of the middle lobe. 
The anterior fasciculi are long and delicate; the 
middle &sciculi the shortest and the thickest/ being 
more cylindrical, and principally employed in the 
formation of the pecten ; the posterior fasciculi are 
the longest ; those which pass to the neighbourhood 
of the inferior horn are somewhat shorter; the two 
latter sets are not interwoven with gray matter; the 
twQ former alone are interposed between the outer 
and inner portions of the corpus striatum, cross 
processes firom which interlace with the medullary 
&sciculi for this extent: the largest of these cross 
processes is the foremost among them ; this series of 



demonstration on the septum lucidura. Where the corpus 
callosum joins the outer margin of the corpus striatum, 
the epithelium appears to split into two layers ; one of 
which invests the inner surface of the corpus striatum, 
the other passes between its gray matter and the fibrous 
cone, each fasciculus of which it seems to clothe down 
to the margin of the optic thalamus. It is probable, so 
general is the obvious distribution of the membrane, that 
each plate, even in the convolutions, has a tunic derived 
from it. 
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intersections forms the pecten ; it sometimes reaches as 
far back as the posterior margin of the optic thalamus ; 
fine medullary processes, derived from the taenia/pass 
oijtwards into the pectea, in a similar direction with 
the gray processes. Upon the outer margin, likewise, 
of the corpus striatum a substance is found, which 
fills the interval at the meeting of the vertical and 
horizontal portions of the nucleus, where the middle 
fiisciculi of the fibrous cone are bending forwards : it 
eventually joins the taenia semicircularis ; after which^ 
with the taenia, it passes around the outer margin of 
the thalamus along the inferior horn of the lateral 
ventricle, uniting finally with the medulla incognita. 
From this last described substance, again, medullary 
fibrils, every where mixed with gray matter, are given 
off, which pass, like teeth, into the pecten. 

The foremost fasciculi of the fibrous cone pass 
straight towards the corpus callosum ; those which are 
next in order, on its internal surface, have an in^ 
clination forward, which takes place in the structureless 
layer just mentioned as lying at the exterior margin 
of the corpus striatum ; these internal fasciculi ap- 
parently proceed from the thalamus; the external 
fasciculi, which are derived from the crus cerebri, 
pass in a straight direction. The posterior fasciculi 
of the fibrous cone^ which are immediately clothed by 
the tapetum, pass horizontally from the posterior 
margin of the thalamus towards the point of the 
posterior lobe, are from two to three lines in thick, 
ness, and several inches in length. The fasciculi 
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which extend to the middle lobe are inclined down- 
ward, and those which belong to its anterior ex- 
tremity are again somewhat inclined forward. The 
fascicali of the fibrous cone radiate from the thalamus 
as from a centre, and their direction varies with the 
inclination of its margin. The posterior extremity of 
the thalamus diyides into two parts, one of which, that 
namely continuous with the tractus opticus, covers 
the other, which is obtuse, and contributes to form 
the roof of the inferior horn. The radiated ex- 
pansion of the anterior commissure blends with the 
&sciculi of the fibrous cone. In order to show this 
circumstance, the antenor commissure must be ex- 
posed, the tractus opticus turned back, and the fas- 
ciculi of the crura cerebri, which it covered, followed 
in their upward and outward course. At the roof of 
the inferior horn there are found, besides the epi- 
thelium, the tapetum formed from the corpus caU 
losum and taenia semicircularis geminum ; then a layer 
derived from the obtuse end of the thalamus; and 
finally the layer derived from the crus cerebri and the 
anterior commissure. Externally to all these a layei^ 
pf long fibres is found to extend from the fore part of 
the middle lobe to the extremity of the posterior lobe, 
where it blends with those of the fibrous cone. The 
portions of the latter belonging to the inferior and 
posterior horns lie quite behind the outer portion of 
the corpus striatum, but are covered for a short extent 
by the tail-like prolongation of the inner portion. 
Hence they are not traversed by transverse processes 
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of gray matter, but the fiisciculi are uniformly in dose 
apposition. From the portion included between the 
two parts of the corpus striatum, very fine filaments 
are derived^ which penetrate the substance of the 
latter. 

The posterior fasciculi of the fibrous cone, extend- 
ing along the outside of the posterior horn, finally lose 
themselves in the neighbouring convolutions. Its 
anterior fasciculi are joined from without by the fibres 
xadiating fi:om the outer wall of the capsule; both to- 
gether, intermingled and interwoven, extend to the 
corpus callosum. Where the two systems join, a 
ridge is left on breaking away the investing substance^ 
as when the hemispheres are rent away from the upper 
sur&ce of the corpus callosum. Behind, the radiation 
c£ the outer wall of the capsule blends with that of the 
fibrous cone, and near the inferior horn to both are 
joined the radiation of the anterior commissure. . 

To prepare for this demonstration, a brain separated 
firom the cerebellum by a section of its crura, and de- 
prived of its upper part, by an horizontal section above 
thecorpuscallosum, stripped of its membranes, and ver- 
tically opened from its base by a section in the median 
plane, extending to the fornix, or even so divided, and 
either posterior horn longitudinally cut into, is to be 
Jbardaied in alkohol, then softened as above described, 
and rehardened. A person accustomed to this dis- 
section may begin it with advantage on a brain only 
eight days hardened in alkohol, taking care to stop 
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where the alkohol has not yet coagulated the medullary 
substance. 

The first step in the dissection is to expose the 
outer wall of the medullary capsule, in the manner 
presently described, with the course of the anterior 
commissure to the middle lobe. The brain may then 
be readily spread open from below. The epithelium 
is afterwards to be removed from the under surface df 
the corpus callosum : that covering the corpus striatum 
in the lateral ventricle to be cut through longitudinally, 
and one half drawn off towards its upper margin, the 
other towards the thalamus. The taenia semicircularis 
geminum is then to be raised in the direction from 
behind forwards, by which means the pecten is ex- 
posed. In a similar manner the inner portion of the 
corpus striatum is to be raised, into which delicate 
fibrils may then be seen to enter from the fibrous 
cone, which is denuded by its removal ; and next, the 
structureless medullary substance, in which part of 
the ascending fasciculi are incurvated forward, and 
which lies along the upper margin of the inner portion 
of the striated body. The separation being now 
carried down to the fore-part of the anterior com- 
missure, exposes the foremost fasciculi of the fibrous 
cone, before which the two portions of the corpus 
striatum are seen to unite by means of a broad process. 
Then, in the opposite hemisphere, the taenia semi- 
circularis geminum may be raised so as to show the 
toothlike processes derived from it, and entering the 




pecten. The cauda of the inner portion of the coipm 
striatum may be next removed, the thus exposed edge 
of the tapetum divided, a section of the tapelura carried 
to the point of the posterior horn, and either portion 
of it turned aside. To show the organization in the 
inferior horn, the tractus opticus is to be turned back 
to its corpus genicuiatum, and the obtuse extremity <rf 
the thalamus thus exposed, which radiates abore ibe 
tapetum into the inferior horn. Through thece roexDi 
are brought into view the outer and upper packet* rf 
the crura cerebri, which bend backwards abruptly, wai 
expand themselves above the last described 
with which they blend. The outer surface gf 
vertical portion of the nucleus yet rcmniia la 
shown. The medullary capsule is already 
the medulla incognita is now to be pressed 
the cms cerebri from behind forward, tltt 
commissure to be cut through, tlic antCTMr 
the fornix laid bare to the cor|>UB albtcaiit, 
wall of the capsule to be removed, aod 
within it extruded. It remains to niarriw 
r|Uadrigemina in the course of the 
of the cerebellum, tq^^B v from 
psywof t.iip iiiiiluiii«^ ^ 
3sed,',.!   
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X. 



Of the Jtorizontal Portion of the Cerebral Nucleus. 

4 

To either surface of the corpus callosum three 
longitudinal bands adhere. Above^ and in the median 
plane of the body, the superior raphe ext^ids from 
ihe anterior to the posterior fold of the corpus cal- 
losum; below, and opposite to this, a similar band is 
found, like the former, furrowed centrally; to the 
edges of its furrow the two layers of the septum 
lucidum are attached; behind, the inferior raphe con- 
tinues in a straight direction to the posterior fold of 
the corpus callosum, blending with which and with 
the fornix it terminates. In its course it appear:^ to 
give and receive fibrils from the corpus callosum. 
Between the superior ^d inferior raphe, or in the 
median plane, the corpus callosum is rather con- 
tracted, and its fasciculi are more closely woven. 

Parallel with, and on either side of the superior 
raphe, may be found a flattened medullary fascipulusji 
which, lying concealed by the convolution in contact 
with the upper surface of the corpus callosum,. is 
termed the covered band. The convolution alluded 
to may be traced from the fore and lower part of the 
anterior lobe, where it is reflected forward from the 
convolution touching the root of the olfactory nerve ; 
thence advancing forward and overlapping the an- 
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terior fold of the corpus calloBum, then condnuing 
along its upper surface in a line unbroken, except to- 
ytraxds the posterior ibid by some vertical indentings, 
and finally sweeping downward and forward again, 
and skirting the aperture of the inferior horn. Either 
posterior crus of the fornix, which is ait first com- 
pbsed of medullary substance alone, derives from this 
Extended convolution a supply of gray matter, which 
is contained in its navicular cavity, and thus the 
hippocampus major is formed. When this convolu- 
tion is turned aside, the covered band is seen, which 
may easily be raised from its adhesion to the coigns 
callosum : externally to it the fibres of the latter lose 
Aetf former fasciculatibn, and are arranged in delicate 
plates, more closely attached to each other, Tlie 
'fl6fvered band of either side turns jtHind the anterior 
fi^ of the corpus callosum, extends to the anterior 
commissure, and brings away with it, when raised, bU 
tbd convolutions which belong to the inner and cetitral 
part of the anterior lobe: in like manner it turns 
round the posterior fold, becomes continuous with 
the posterior crus of the fornix and the long cohvor 
Intibn above described. Thus on either side the 
covered band forms a circle round the root of the 
&ei&ifipbere, unbroken except at th^ entrance of the 
fissura Sylvii. To show the tover^ bands, it is con* 
YOiiieht to make an horizontal section of a prepared 
hemisphere, as for the exposure of the i^entmfn ovale 
mtnus^Vthen verticafly to dii4de the long; convoliAion 

F 2 
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and the covered band itself: the latter inay be raised 
from this point in either direction. 

The fornix on the under surface of the corpus cal- 
losum is to be compared with the covered bands of 
the upper. The use of these parts is apparently that 
of longitudinal commissures. 

The corpus callosum has a similar structure with the 
crust of the crura ; it consists of flattened fasciculi, which 
are disposed transversely with their edges turned 
upward and downward: hence the appearance of 
transverse grooves on the surface, the readiness of 
tearing this substance across, and the impossibility of 
accomplishing - this evenly in any other direction. 
Each flat fasciculus consists of many delicate plates. 
The closer grain of this substance in the median plane 
is particularly well seen at the concave surface of the 
anterior fold, from which, as from a centre, the!&s- 
ciculi seem to radiate in all directions. The texture 
of the corpus callosum is coarse within, and fine 
without the covered bands. No one fasciculus is 
entire and disconnected, but gives to and receives 
fibrils irom those adjoining, as may be seen on drawing 
asunder the extremities of the corpus callosum. There 
exist likewise in its substance fasciculi much finer 
than the general run of the coarser fasciculi, which 
yet are as separable and distinct as the latter. 

The anterior fold of the corpus callosum is thickest 
at its abrupt bend, whence it tapers downwards and 
backwards; its final margin, reaching the anterior criirn 
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. "Of the fornix, throws off to either side a medullary 
line, which passes between the optic nerves and the 
lamina cribrosa, and disappears below the obtuse ex- 
tremity of the middle lobe ; the anterior commissure 
is placed immediately over this line. Laterally, the 
extremity of this fold is continuous with the thin me- 
dullary layer, which supports the convolutions of the 
internal and under surface of the anterior lobe, and 
in conjunction with the lamina cribrosa forms the in- 
feirior wall of the capsule. The concave surface of 
this fold forms a centre of radiation for the fasciculi 
of the fore part of the corpus callosum : to it is affixed 
the anterior extremity of the septum lucidum, the two 
plates of which enclose a ventricle, allowing an ex- 
pansion of two short horns at its fore part, and con- 
tracting it behind to a pointed termination on the 
lyra. The plates of the septum adhere at the fore 
part to the edges of a broad furrow in the corpus 
callosum, in which the inferior raphe is contained; 
and. behind, to the crura of the fornix. The fasciculi, 
which radiate from the anterior margin of the corpus 
callosum, meet the anterior fasciculi of the fibrous 
cone. Those, which radiate from the anterior fold 
below this, bend round the obtuse margin of the 
fibrous cone. Those which are derived from the main 
portion of the corpus callosum meet at an acute angle, 
and sometimes directly anastomose with the middle 
fasciculi of the fibrous cone, and with those derived 
from the inner and outer walls of the capsule. The 
apparently structureless medullary substance is con- 
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iradbed here to a narrow line, and eventually jbinirtlie 
taenia semicircularis, and is covered by the gray -nii^ 
stance of the extremity of die corpus striatum^ and b^ 
the epithelium; The deeper fasciciili of either systeni 
seem most directly to anastomose, mid the iniieFfayer 
alone of thie corpus callcteum to pass bielbw*, anditm^ 
connected with, the fibrous cone. The middle: pait 
of the Corpus callosum is in connection -with the cdnL 
volutions, of -the inner surface df ieither faemiqphefis 
with those of the vertex, and finally with tfiose of life 
roof of thefissura Sylvii, •* 

The fasciculi, which form the posterior margin df 
the corpus callosum, are arranged in a fiill roiIer-lik6 
fold : a Ismail portioit of this is destined to umte^i% 
the fornix and the long convolution, and to 'extend 
into the hipipocampus. Th^ greater portion lexpsMMte 
to form the tapetum of the posterior horn, tlie fibr$k 
of >vhich fine the fasciculi of the fibrous cone, crdssifi|r 
the latter at an angle. Sometimes, especially in'^ihe 
neighbourhood of vessels, gray maiter is found be^ 
tween the tapetum and the medullary snbs^^ 
ivbich it covers. The fasciculi of the corpus callostim^ 
which are placed a few lines before its rollerJike 
posterior tnargin, passing behind the thalamus;' ftM& 
&' ddrt of woven suture with those of the fibrous eoxft 
ivhich they cross. Hie taenia and slender extremity of 
th^ inner {Portion of the corpus striatum are interpbsed 
betwiseii the posterior edge of the thalabius and Ak 
fesciculi )a6t spoken of. . The former sbbstande cotil 
tribute a tapetum on ^he outside of the thalamus; 
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elsewhere, in the inferior horn, the tapetum, which is 
but thin, is derived as above, and its fibres have a 
timilar direction wi^h those of the fibrous cone. The 
i^petum is thickest about the middle of the roof of the 
posterior horn. 

' n^ mode of connecticm between the fasciculi of the 
¥^iBal and horizontal portions of the nucleus forms 
an interesting subject of inquiry. It varies seemingly; 
fo the foiterior horn, especially near the fold of the 
corpus cailosum, where the fibres of that substance 
tend towards the obtuse margin of the fibrous conie^ 
the two systems meet abruptly, and in the angle is 
^nd an apparently structureless medulla. Behind 
iSaiB the superior layers of the corpus cailosum anasto^ 
iRose with the fasciculi of the fibrous cone. Agafn, at 
the posterior margin of the thalamus, and for a dis* 
limce of two lines from that body, the fasciculi of each 
system decussate each other, and are interwovenu 
^Snally, the posterior portion ci the corpus cailosum 
is extended as a distinct and separable layer within 
the expansion of the fibrous cone. 
V , The two systems now described form the nucleus 
of the brain. Between this, and the convolutions of 
eadk he^usphere, however, another structure is found, 
^ft^wards more particularly described : it consists but 
of fasckuli which pasa from the centre of any con^- 
voltttion to others more remote^ It is probable that 
dke convcdutions receive fibl'es both from these fasr 
cieuli' and from either portion of the. nucleus. 

To prepare a brain for the demonstration of the 
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Aei'coipwft' <nHiifOTmi thcn.laii opoiijfisoiB.bdQfify^lill 

flbmr . o£ the. poteobr jKarn 

o^ tkBl o£ the inferior h<Hii traii8ven(el|li|k.^^* 

ti«^«iii flicdeittlirt ii»..lkohol my KAmftd^a; 

^ecl^iiibtioQ^ibiMr^^ }cm the. pott^WMr jyib joC^ 
cdi^ cfaljkwwn jurCi to be raised bjf dwamg^^if^ 
OQrreifld:ibiitd%';iii^;tlid .wsyialreaify desc^riliifiyf^ipli^ 
f^peralioii.viUexposertlie owrseof the firtjriiiwfecfiiil^ 
4Qioi^ai.Gdlci6iuQ ito tbdur destmstiai^ m».tx»S jmkfkm 
o§^p(x^€mham^. .The iacadoB diiisoM^il^^ 
. liie^oor of it)^inferimthom.is to slkmottk^mimklSi 
i)f ,tbe^Ili{^90campat: j^ ihe'expoMrenCiili 

QftViculari cavity £lled wkhi gray iiiatter«;JX^p«ii^ ||e 
mner lurfece of the posterior kbe the. small {K)Hribei|Mr 
jfissure is founds next to that of Sylvius the most re- 
markable. This fissure is deep ; it extends vertically 
xipwards from the convolution virhich laps round the 
posterior fold of the corpus callosum, along the inner 
surface of the posterior lobe, over the upper margin 
of the hemisphere, on the summit of which it.ter- 
itiinates: it thus skirts the inner sur&ce of the posterior 
horn, and one of its indentings has a corresponding 
prominence in that cavity. The exterior. wall of the 
lower part of the fissure is carefully to be broken. ofi^ 
in order to expose the fasciculi which surround ^the 
posterior horn: it will then be remarked that the £eis- 
ciculi of the under surface of the posterior fold of 
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th6 corpus caliosum are extended first transversdy ; 
that they are then prolonged into two batids, which 
extend to the point of the posterior horn, and are 
joined at their internal concave margin; while, from 
the extreme anterior margin of the inflected fold 
fibres are derived, which expand, fan-Jike^ to complete 
the walls of the posterior horn: with these the posterior 
crura of the fornix are partly united, which also are 
extended along the inferior horn, contain gray matter 
continuous with that of the adjoining convolution, 
and with it form the hippocampus major. The white 
matter of the hippocampus thus derived is continuous 
internally with the taenia hippocampi ; externally is 
reflected to form the internal layer of the v white 
matter in the internal and inferior convolution of the 
middle lobe : the layer opposed to this, again, forms 
the immediately adjoining part of the floor of the in- 
ferior horn: it follows that, at the meeting of the two 
layers, this convolution splits in its axis. The gray 
substance in the hippocampus allows of being rent in 
its centre, but is very unmanageable. 

The inner surface of the corpus caliosum may now 
be deprived of its epithelium, which may best be 
done by separating the two layers of the septum lu- 
cidum below, carrying the rent upwards, and,* when 
it reaches the corpus caliosum, inclining it horizon- 
tally ; the tapetum then readily peels ofi^, and, at the 
same time, the furrow belonging to the internal raphe 
is fairly exposed. The removal of the epithelium 
exposes the tapetum, or lining, of the ventricular 
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horizontal portion of the nucleus, the hemispbcires 
should be removed by an horizontal incision above 
the. corpus callosum, then laid open. from below, the 
floor of the posterior horn cut through longitudinally, 
and that of the inferior horn transversely at its ex- 
tremity, in order that the alkohol may have free ac- 
cess to every part. In the subsequent dissection, the 
convolutions bordering on the posterior fold of the 
corpus callosum are. to be raised by drawing off the 
covered bands, . in the way already described, which 
operation will expose the course of the fasciculi of the 
corpus callosum to their destination, as roof and floor 
of the posterior horn. The incision directed through 
the floor of the inferior horn is to allow of the eversion 
of the hippocampus major^ and the exposure of its 
navicular, cavity filled with gray matter. Upon the 
inner surface of the posterior lobe the small posterior 
jGissure is found, next to that of Sylvius the most re- 
markable. This fissure is deep ; it extends vertically 
upwards from the convolution which laps round, the 
posterior fold of the corpus callosum, along the inner 
surface of the posterior lobe, over the upper margin 
of the hemisphere, on the summit of which it ter- 
itiinates: it thus skirts the inner sur&ce of the posterior 
horn, and one of its indentings has a corresponding 
prominence in that cavity. The exterior wall of the 
lower part of the fissure is carefully to be broken .ofi^ 
in order. to expose the fasciculi which surround ^the 
posterior horn: it will then be remarked that the &s- 
ciculi of the under surface of the posterior fold of 
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iht corpus callosum are extended first t^ansversdy ; 
that they are then prolonged into two batids, which 
extend to the point of the posterior horn, and are 
joined at their internal concave margin ; while, from 
the extreme anterior margin of the inflected fold 
fibres are derived, which expand, fimJike^ to complete 
the walls of the posterior horn: with these the posterior 
crura of the fornix are partly united, which also are 
extended along the inferior horn, contain gray matter 
continuous with that of the adjoining convolution, 
and with it form the hippocampus major. The white 
matter of the hippocampus thus derived is continuous 
internally with the taenia hippocampi ; externally is 
nsflected to form the internal layer of the ^ white 
matter in the internal and inferior convolution of the 
middle lobe : the layer opposed to this, again, forms 
the immediately adjoining part of the floor of the in- 
ferior horn : it follows that, at the meeting of the two 
layers, this convolution splits in its axis. The gray 
substance in the hippocampus allows of being rent in 
its centre, but is very unmanageable. 

The inner surface of the corpus callosum may now 
be deprived of its epithelium, which may best be 
done by separating the two layers of the septum lu- 
cidum below, carrying the rent upwards, and,- when 
it reaches the corpus callosum^ inclining it horizon- 
tally ; the tapetum then readily peels ofi^, and, at the 
same time, the furrow belonging to the internal raphe 
is fairly exposed. The removal of the epithelium 
exposes the tapetum^ or lining, of the ventricular 
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CsmtfveX the foi^ part it is necettsary to turn asA^ 
die ptosterior extremity of the fasnia semicircularis 
ganifititn^ Bfid the narrow tail of the internal portieift 
of the corpus striattnn: findly^ the tapetum itsetf ina;^ 
be raised with tile edge of t^ knife, introduced at the 
posterior edge of the< thabmus, and the posterior dU 
▼ergenee of^e fibrous eone ^posed, in like manner 
as its anterior radiation is exhibited, ^n the removal 
I6f the innei* part of the corpus striatum. 
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Eaplanaiion of the Ninth Phte^ 

In order' to exhibit the parts represented in this 
plate, a fresh brain should be treated in the follow!^ 
way : the upper part of the hemispherei^i should hh 
removed^ by horizontal incisions, a little above the 
eoi^s crilosum; the brain being then reversed, is ^ 
be deprived of the cerebeHum, and upon this laid (^)eii 
from- below, by means i>( an incision in the mediail 

• 

plane^ through the tuben^ula quadrigemina, the grcr^ 
^bstahce at the floor of the third ventricle, *the 
itifundibulum, the con^mi^sura tractuum bpticbriHn, 
aiid the icomknisisura mollis r V^tical incisions pa^alld 
itb thisj beginning with either posterior cms of Ae 
fornix^ are to be carried to thd point of Uie posterioir 
horn of either lateral tentriele. The plexus citoioidek 
hemgnett removed, li^e brain is tb be hard^ed ill 
iQkohol, then softened in an alkalHie soluticHi, and 
afterwards again hardened. The covered bands are 
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bppf to be taken oi^ so as to gtre freedom tid^eidiet 

extremity of the corpus callosum, and then the islaod ; 
dfke^romoiwl of wbi^ allovs/ibe sq^arated portions to 
h^freely bent timiy from e%db other. ' ; ^ ; t 

In doing this, ii is nece^^fi^.torcUt (bi:oii£^ th^ 
Mileiipr commii^iure^ ^nd tos^par^te frojH' the body 
of the Sotsnx itsianteariot eruifa>; Ahe roqt^ of th^s^ 
bodies, ef tending &om the corporti albie^tia into 
the Jthalami, may be exposed. >ThQ Uarro^^end Df 
the anterior fold of the corpus callpouiiill is tO be s^ 
parated laterally from its o6ane3^i<»l Vfitix the outer 
part of «the corpus striatuni and tbo undcfr surface of 
die capsule. The epithelium is. now to hO' drawn 
from the under surface of the coipus callosfw^ th^ 
tapetum !shown, and the radiati^a abay0 if of (he 
fibiiihis coile; ' : ; r; 

e JTh^ present plate is rat^^'li plan tkm 9 drawingi 
designed from separate portions of hcirdfSQed brains^ 
and contrived so as to show more p^r^^th^ ^an .well 
be exhibited, at one view^ in jati ietccUr^te :drl^wipgr 
I'iirf. irf. Theantedor, - . .: . 

A JS. The*middlei': ; r ;• : : . - r 

C. C. The posterior Jiobes (^ tb0 btmi' 

a. A very impeif^t representf^^d i of the me- 
dullary process, which extends from the anterior in- 
flection of tlie corpus callosum to the under surface of 
the capsule. 

b. The anterior fold of the corpus callosum, turned 
forward, so as to show the great divergency of its 
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fiificicuU at this point, and the furrow of the external 
raphe. 

c, c. c, c. c. Five curved lines, to show the cor- 
responding points in the fibrous cone, and in the 
everted fold of the corpus callosum. 

d. A pointy at which the fasciculi of the corpus 
callosum are separated, to show their breadth. 

e» Section of the conunissura tractuum opticoriun : 
on the right side, the passage of the tractus opticus to 
the thalamus is r^resented. 

Jl Section of the anterior commissure. 

g. The foremost &sciculus of the fibrous cone. 

h. The adjoining fasciculi, having an inclinaticHi 
forward. 

». A point at which the fasciculi of the fibrous cone 
appear to be continuous with the deeper fasciculi of 
the corpus callosum ; the latter being exposed by the 
removal of the tapetum. 

k. The right thalamus. 

L Sectioi^ of the right crus cerebri *. 

m. The second layer in the thalamus exposed, with 
&e anterior portion of which the root of the anterior 
crus of the fornix is seen to be continuous. 
-n. nn. Difierent parts of the fornix. 



 Through an inadvertence, the letter /, in this plate, 
is crossed, so as to represent at; but the error is too 
gross to mislead. 
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c* o. Part of the long convolution, which surroisiids 
the corpus callosum: its adheision to the posterior 
fdid of the latter, and connection with the posterior 
eras of the fornix, from the general union of which 
the hippocampus is derived, are seen. 
. p. The posterior fold of the corpus callosum, thickest 
centrally. 

q. Its prolongation into the hippocampus minor, 
on the right side. 

r. The same, on the left side, cut through, and 
turned back. 

s. Section of the tapetum, its greater thickness at 
its middle. 

t. The radiated expansion of the fibrous cone 
towards the posterior lobe, seen on the partial re- 
moval of the tapetum. 

u. An imperfect representation of the fasciculi fiir- 
nished to the roof of the inferior horn from the ex- 
ternal margin of the thalamus. 

V. The inner portion of the corpus callosum of the 
left side. 

w. The taenia semicircularis geminum, left ante- 
teriorly in its natural place, behind drawn aside,. so 
as to show its inferior medullary surface, and the 
fasciculi, which, teeth-like, plunge into the pecten. 

X. A small portion of the fibrous cone, exposed by 
a partial removal of the taenia semicircularis. 

y, y. The corpus albicans of either side ; the forma- 
tion of that on the right alone exposed. 
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. «« Sectidn bf the tubercnla quadrigeikuna and crura 
oeriebrL 

1,1. Th^ tapetum, extending from tb^ corpus c^- 
losum and its posterior foldj to form the siirfiice of 
the posterior horn of the lateral ventricle. 

2, A point, at which the fksciculi of the tapetum are 
apart, and those of the fibrous cone exposed. 

S. The tapetum of the inferior horn of the lateral 
ventricle^ which is partly derived from the corpus 
callosum, partly from the taenia, and from the thala- 
mus. The representation is imperfect. 
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Of the Fissura Sylvii, of the Striated Body^ and cfihe 

MeUdLaty Capsule. 



The fissura Sylvii extends, Srom its commencbmeti^ 
bislow, obliquely upwards and backwardis for more 
than a third of the length of the brain. The boundiuy 
of the fissure bdonging to the anterior lobb may be 
termed its roof ; drat bfelongin^ to the midd^ lobe fte 
-flooif ^ the ro6f : and the floor' meet behind at- an tetfCe 
angle; interihediately ikey ihdbse a spaee^ cov^e^ 
with k>w convolutions, wUidh are suti'banded hy a 
gutter-like d^ir^ion. Tfae^ IbW cc^olntions^ wb{di 
fcKTidf flie island, are ^iaced ti^bii the hamutar fasciiE^li. 
Below the fissurtf Sylvii, slnd jp^rallel wiA hi itoo^, 
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e^^nds a linear fissure, frequently four inches long. 
A section through the hemisphere, taken &om the 
anterior part of the gutter^ shows its medulla to be 
a fu31 inch in thidcness. 

For the examination of this surface, it is convenient 
V> I'emove, by an horizontal incision, beginning about 
half an inch above the corpus callosum, the uppca: 
p^tt of a detached hemisphere ; and, while hardening 
die remaining part, to keep the fissura Sylvii open 
by means of portions of cork interposed between ite 
roof and floor. The process of hardening, as already 
described, having succeeded, the tough and flexible 
mass is to be so bent, as fully to expand the fissura 
Sylvii, and to expose the island. Then, on a con- 
volution of the floor, a superficial rent, parallel to its 
m^f may be made, and carried towards the gutter 
surrounding the idand; in a similar way^ from all 
the convolutions inclosing the fissure, a layer may.t^p 
pe^ed^ and the rent then carried over the island, 
;iir^ch. will bring away the greater part of its con- 
volutions. Finally, a rent may now be carried alon^ 
the axis to the base of a convolution of the roof: 
.Vfbioh rent, when directed backward from the basi^ 
oj^ the copvolution across fissure^ will raise the loipig 
£;i^q^U extending frpin the anterior to the middle 
1^^: these are the hamular fasciculi; they are. blotter 
g^^ wl^en raised Ia slender filaoiept^. ....../. 

The outer portion of the corpus striaium is inclosed 
mii^ capsulej which has three surfaced ; an outer and 
an inner wall, and a floor. 
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The floor consists of the medulla incognita, of the 
lamina cribrosa, and of the bases of the convolutions, 
which are in contact with the root of the olfactory 
nerve ; it extends inwards towards the apex of the 
anterior fold of the corpus callosum, backwards to- 
wards the posterior margin of the cms cerebri, oat- 
wards to the hamular fasciculi. The floor and outer 
wall are readily peeled ofi^from the gray matter, when 
the union of the two portions of the corpus striatum, 
before the margin of the fibrous cone, may be dis- 
tinctly seen. If the tractus opticus be raised, and 
the medulla incognita^ along with the lamina cribrosa, 
be removed irom the crus cerebri^ it is easy to follow 
the anterior commissure, passing through the corpus 
striatum^ above the hamular &sciculi, to its &n-like 
expansion in the outer wall of the inferior horn, 
where its fibres meet with the external fasciculi of the 
fibrous cone. 

The outer wall of the capsule is composed of a 
portion of the hamular fasciculi. The fasciculi, which 
pass from the inner and under convolutions of the 
anterior lobe, near the root of the olfactory nerve^ 
and thence extend across the fissura Sylvii to the 
prominence forward of the middle lobe, are thus em- 
ployed : their outer extremity closely blends with the 
fan-like expansion of the anterior commissure: fine 
fibres from the latter may be traced to the medulla 
incognita and to the taenia. 

The fasciculi above specified contain the centre 
nearly of the radiation of the entire outer wall of the 
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capsule : here the fasGiculation is finer, as well as some^ 
what laminated, which, towards the superior convex 
margin of the gray mass, is coarse. At the upper 
raargin of the outer part of the striated body, the 
outer and inner walls of the capsule meet at an acute 
angle, decussate each other, and are interwoven: 
here, too, the fasciculi of the fibrous cone, and those 
of the corpus callosum meet, and one general and 
intricate intermixture of fibres, from all these sources, 
occurs. In connection with the fasciculi of the fibrous 
ccme^ the hamular fasciculi extend as far back as the 
end of the posterior lobe; inwards, towards the 
corpus callosum ; downwards, to the inferior horn of 
the lateral ventricle. 

E»esides what is strictly the outer wall of the capsule, 
there may be raised, after the general removal of the 
convolutions, other medullary fasciculi, which have 
passed from the centre of the base of one convolution 
to that of another, connecting not merely adjoining, 
but even remote convolutions: these are especiaUy 
found within the convolutions of the roof of the fissura 
Sylvii, whence they pass round the island to convo- 
lutions in the middle lobe: this structure is probably 
general, and is probably inte;nded, with the hamular 
fasciculi, for the common purpose of associating to- 
gether in action the convolutions of the great divisions 
of either hemisphere. 

The inner wall of the capsule is composed of the 
outer surface of the fibrous cone. The substance 
contained in this capsule is the outer portion of the 

G 
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eoifNMstrfaitiiiB, the inner part of whick pr^jeotft voh 
oovered into the lateral ventricle. The outer portion 
has f^ broad inferior surface; above^ a sharp falciform, 
margin: beforci its extremity is obtuse; bdiiind« 
pointed; its breadth anteriorly, where greatest, .is 
about an iiich; its length about three inches; itt 
dq>th an inch and a half: in an horizontal section iti^ 
form appears elliptical : its anterior extremity joins 
the internal portion before the foremost fesciculus of 
the fibrous cone; its upper margin is parallel to that 
of the inner portion, but about two lines lower in the 
brain ; its posterior extremity occurs about two linea 
before that of the thalamus. Every where but at iU 
fore part it is shut in by its walls. Anteriorly it is 
perforated by the anterior commissure ; gives support 
to the commissura tractuum opticorum ; is continuous 
with the infundibulum ; and^ being prolonged, sur^ 
rounds the anterior erura of the fornix and the 
corpora albicantia; overlays the walls of the third 
ventricle, and unites the thalami, under the form of 
the commissura moUb. It is a question whether this, 
part has not an epithelium as well as the inner por- 
iioa : but, it may be remarked, that it peels smoothly, 
from the floor and outer walls of its capsule. 

When layer after layer is raised from the outer, 
wall of the capsule, an appearance is met with as if 
fibres radiated from the upper margin of the gray 
matter. It would seem, that medullary fibres arise 
from the whole gray substance, the direction of which 
is towards its upper margin, where th^ plunge into 




capsule. Oo separating the outer portion of tlic 
corpus sCriaCum from the inner wall, a similar ap- 
pearance is met with ; and, in nddition, exceedingly 
fine fibrils seem to be derived from the fibrous cone, 
and to enter the gray matter. It is possible, at least 
sometimes it has appeared to me, that fine medullary 
fibres are derived from the outer wall likewise, and 
enter the gray substance. 

The corpus striatum receives its blood-vessels be- 
low through the lamina cribrosa; above through 
the pecten. With its developement that of the other 
parts of the brain is in some measure proportionate. 
It is the centre of the hemisphere, and this region is 
remarkable as the seat of the greatest deviations from 
the natural state in idiotcy and other mental affec- 
tions. 



Explanation of the Tenth Plate. 



A. B.C. D. Marginof the three lobes ofthe brain. 
The island has been removed, and the adjoining con- 
volutions rent in their axes. The outer wall of the 
capsule is exposed. 

a. a. a. a. Rent suriaces of convolutions. 

b. Hamular tiiaciculi. 

c. d. c. f. Their radiation towards the different 
flsrts of the brain. 

ip. Outer wall of the capsule. 
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C(f the Medulla OliUmgata^ and of the superior ^ lateral, 
and inferior Crura of the Cerebellum^ by Professor 
Reit» ArchivenJUr die Physiologie. Neunter band, 
p. 485—624. 

XII. 

Of the Medulla Oblongata, and the Floor of the 

Fourth Ventricle. 

It is difficult to define the exact point, at which the 
m^uUa spinalis ends and the medulla oblongata 
begins; as the latter approaches the former, it gradually 
assumes a similar structure with it The medulla 
oblongata consists, on the fore part, of the pyramids, 
of two considerable medullary processes, external to 
these, one on dther side, to which the corpora olivaria 
belong, of the corpora restiformia, and, finally, of 
two slender chords which are in opposition at the 
median plane behind. 

The pyramids are the most distinctly fasciculated 
among the parts of the medulla oblongata: in their 
course downwards they become narrower, and, finally, 
dip inwards from the sur&ce to their decussation, which 
takes place in the central gray matter. It is not known 
whether they arise at this point, or are continued down- 
wards into the substance of the medulla spinalis. In 
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dieir ascent they make a distinct channd in thecorpora 
olivaria, and are internany in mutual contact: towards 
the posterior margin of the annular protuberance, 
they separate firom each other and from the adjoining 
bodies, and plunge, as separate cylinders, into that 
^ubdtance: all their fasciculi, however, do not appear 
to pass through the annular protuberance; some ascend 
behind it, and join with those of the fillet. To under- 
stand the interweaving which takes place at a right 
angle between the fibres of the pyramids and those of 
the lateral peduncles of the cerebellum, it may be con- 
venient to divide through the calamus scriptorius, and 
in the median plane, the medulla oblongata and the 
annular protuberance, as far as to the under layer of 
the latter. From the rent surfaces the different layers 
may be readily raised. The annular protuberance is 
formed by the interweaving of the lateral peduncles 
of the cerebellum with the iksciculi of the pyramids, 
and all the other portions of the medulla oblongata, 
as well as the remaining peduncles of the cerebellum, 
are placed behind this mass. The corpora oliyaria, on 
the removal of the pyramids, are somewhat cordiform ; 
t^iey resemble the ciliary bodies, and are connected 
with the grey matter of either half of the medulla ob- 
longata in a manner analogous to the connection of 
the corpora geniculata with the thalami. The portions 
of the medulla oblongata, of which these bodies form 
a part, may be traced downwards as far as the de- 
cussation of the pyramids, and upwards behind the 
corpora olivarla to constitute part of the cylinder of 
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either cnisdecebrL Sdmetam€iiafa»ciciJtt»i derive4frDm 
the lower part of the pyramid, pasies round the outer 
margin of the corpora olivaria, and tbep rgoins the 
pyramid. The third pair ofeminences are the posterior 
peduncles of the cerebellum; the fourth and slightest 
are in contact for some extent, but afterwards are in- 
clined away from each other to expose the lozenge* 
shi4>ed field of the fourth ventricle ; they are eqlarged 
at: the angle where the divergence begins. 
. The lozeng^-sbaped field thus angularly commen^ 
cing below, contracts above^ to a point at which the 
aqueduct of Sylvius pr iter ad quartum ventriculum 
opens ; its margins are made out by the peduncles of 
the cerebellum. It contains, as in a basin, grey matt^, 
deriv^ fi*pm that in the spinal chord, only broader^ 
and proportionate to the increase of white matter* 
Gray matter ascends uninterruptedly in the axis of the 
nervops system, chord-like below, a chain of ganglipim 
above, the tubercula quadrigemina, the thalamic titie 
corpora striata. 

. The gray substance of the lozenge resembles that 
of the tubercula and thalami; it is paler and firmer 
than that of the corpus striatum, and is disposed in 
fibres, which run parallel with its median furrow, the 
calamus scriptorius. Where the lateral and posterior 
peduncles of the cerebellum meet at the broadest part 
of the lozenge, the small triangular chamber exists, 
into the gray substance contained in which the roots 
of the portio dura and of the fifth sink, and perhaps 
those of the eighth : whether they go beyond it is pror 
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blematical. To me it seems that the origms of nerves 
are uniformly in gray matter; that the optic nerve 
rises from the corpus genicuiatum, the third from the 
black matter, the fifth, seventh^ and eighth, from the 
chamber just described, and the spinal nerves from the 
gray matter in the axis of the spinal cbotd* 

Two cylindrical fiisciculi ascend from as low down 
iM the crossing of the pjrramidsy one on either side of 
llie central groove of the lozenge: these are half 
m^ullary, and simply cohered with epithelinm ; they 
are broadest in the centre of the lozenge, and are cbn«> 
tracted bdow as well as above^ where they join the 
thalami above the ansa of the anterior peduncles of 
the cerebellum. 

One other layer, the vertical fasciculi, composed ndt 
of nervous matter alone, but of cellular membrtoe 
likewise, and vessels in unusual propdrticm, as majr b^ 
ooiijectured from its toughness extends ttotb. behind 
the p}rramids, behind the upper transverse fibreis of 
the annular protuberance, and below the ^nsa of the 
anterior peduncles of the terebellum, to the gray sub* 
stance which is found between the crura cei'ehri, est-^ 
fending beyond the corpora albicantia, thus building 
thie floor of the third ventricle^ and becoming con^ 
tinuous with the infundibulum. The fibres of thi^ 
stratum seem in some degree to decussate each other; 
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xm. 

Of the inferior Peduncles of the Cerebetlum. 

• 

The lobes and lobules of the cerebellum are placed 
upon a nucleus, which has been described as formed 
of an extension of its peduncles, and contains the 
ciliary bodies. Of these peduncles, the lateral alone 
are confined to the cerebellum ; each of these meeta 
its fellow anteriorly in the annular protuberance, be- 
hind, in the vermiform processes. The lateral pe- 
duncles are the largest, and are cylindrical ; the in- 
ferior are cylindrical, but of less magnitude; the su- 
perior are broad and flattened. 

The inferior peduncles, viewed as parts of the 
medulla oblongata, are distinguished by a more re- 
markable line of separation from the corpora olivaria 
than from the fasciculi behind them. Between the 
three substances just mentioned, the chords of gray 
matter derived from either half of the spinal chord 
emerge upon the lozenge-shaped field. Where the 
inferior peduncles bend away from the medulla ob- 
longata to join the cerebellum, they are in form oval, 
being flattened before and behind. At this part the 
principal root of the flock passes round the infi^-ior 
peduncle in its course to reach the external margin 
of the superior peduncle ; and the surface is overlaid 
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with the root of the auditory nerve» and die transverse 
medullary fibres of the calamus scriptorius. 

At the outer margin of the superior peduncle an 
oUong elevation exists, which forms the outer wall 
of the nidus, and is generally taken for the inferior 
peduncle. Now if the stem of the flock be removed 
which passes over this surface, the true course of the 
inferior peduncle may be seen, and the elevation in 
question is found to be continuous with the medulla 
c^ the lateral peduncle. On raising this external 
medullary layer the prominence will be found to result 
from and to have contained a portion of the ciliary 
body. The inferior peduncle now passes between the 
superior and lateral peduncles; with the lateral pe- 
duncle throws itself over the root of the superior 
peduncle and of the adjoining velum, and then passes 
to unite with its fellow in the superior vermiform 
process. As a line of distinction between the lateral 
and inferior peduncles, an angle of the chamber before 
alluded to is continued some little way in thefa: in- 
terval. From the trunk of the inferior peduncle its 
medullary fibres pass backward, the upper fasciculi 
form the roof of the capsule of the corpus ciliare, 
the lower pass in part below it. 

The corpus ciliare in either hemisphere may be 
described as inclosed in a capsule formed by the fas- 
ciculi of the peduncles, which surround it. In form 
it is flattened and triangular, with blunted corners, of 
which one looks forwards towards the prominence 
above described ; its base is turned towards the 
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posterior lob^ Tbeontaideoftheciipialdisfaoliiidcd 
by the lateral peduncle, the inside borders oh the 
yermiform process, the roof is formed by the posterior 
p^unde^ the floor by the superior and some fasciculi 
of the inferior. The corpus ciliare is easily raised 
from thi^ capsule. It allows of being unfolded inter 
lobules which seem directed from before backwards 
Probably many fiksciculi from the anterior peduncle 
p0B» into this substance, and lose tbemselvies there. Ita 
substance is permeated by many vessels accompanied 
probably with pia mater. Some of these vessels enter by 
a cribriform surface between the superior peduncle and 
the roller-like eminence of the lateral peduncle *» To 
these vessels may be ascribed the arborescent tubes 
which extend from before backwards in the ciliary 

bodyt* 
In preparing a cerebellum for exhibiting the pre* 



* Laminae cribrosae are found besides between the crura 
cerebri and the fillets, round the corpora geniculata in- 
terna^ between the corpora albicantia, crura cerebri, and 
anterior margin of the annulmr protuberance, and in the 
fossa on the outside of the corpora olivaria. 

f The blood-vessels below the taenia semicircularis 
geminum lie in channels which have red walls, probably 
from the transudation of the blood. To the same cause 
n^y be, perhaps, attributed the occasional red colour of 
the gray substance, as in the thalami, when the alkolnrf 
1|8S not thoroughly penetrated it. 
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oQ^ipg drcutnMance^ the sqnam lobe is to be bndcen 
f0j the anterior peduncle largely exposed by pressing 
a6i4e the other two peduncles, which cross orer it. 
Th^ biventral and thin lobes are then to be removed, 
the almond-like lobes broken off from their stetnsi the 
flocks raised from without inwards, and the roots of 
th^ auditory nerves peeled back from the inferior 
peduncles: it only remains to follow the course of 
t)ae several peduncles now distinctly entering the cere* 
bellumj and finally to raise the corpus dliare with 
care frpm its capsule. 

* 

XIV. 

Of the levered Peduncles. 

Th£ lateral peduncles^ with their continuations, 
form a ring enpircling the other parts of the cereu 
bellum. This rbg is completed on the fore part by 
the annular protuberance, in which the substance of 
the peduncles is spread out in strong and coarse 
j&sciculi, so disposed as not to preserve an uniform 
distance from the surface, but now to approach it, 
now to recede from it^ and in parts to cross each 
other. The upper and posterior sur&ce of the annular 
protuberance, stripped of the layers which otherwise 
cover it, is found to be convex, from above down- 
wards; and thq superincumbent mas&is prc^rtionately 
.l^iinner a^ its centre. The intervals between the 
transverse fasciculi of the lateral peduncles, and the 
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tsoending fibres of the pyramids, whidi are intern- 
woven with them at right angles, are filled with gray 
substance; the latter seems to have more to do with 
the cross fibres than with those of the pyramids, and is 
the principal channel of the blood-vessels. Some long 
fasciculi, derived from the pyramids, ascend above the 
hindnaost transverse fibres to join the fillets : on this 
account the npp^ layer of the annular prdtuberiance 
may be described as composed of longitudinal fibres. 
After the first layer of cross fibres, which is of tcderable 
thickness, a broad set of longitudinal fasciculi follow; 
then transverse, then longitudinal fasciculi; again 
transverse, and again longitudinal fasciculi, which last 
are supported on the thickest and convex stratum of 
transverse fibres, which form the under surface of 
the annular protuberance. The longitudinal fasciculi, 
which are nearest to the median plane, are likewise 
nearest to the under surface, and pursue a straight 
course with the pyramids: those which occur next 
are nearer the upper surface, and are inclined out- 
wards from the pyramids. Just in the median plane, 
.transverse fibres ai\d gray substance alone are found. 
Whether any connection exist between the two sets of 
£bres above described is uncertain. A blind de^ 
pression, out of which the third nerves seem to emerge, 
exists between the crura cerebri and the anterior and 
upper margin of the annular protuberance : a similar 
pit exists at the lower margin of the latter. Where 
the fasciculi of the crura cerebri join the annular pro- 
tuberance, their margins are reciprocally indented. 
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The lateral peduncles, followed badcward klong 
the horizontal fissure, mtemally divide into an upper 
and an under layer, the fibres of which in part pass 
inwards towards the vermiform processes, in part 
radiate backwards to be distributed to the posterior 
lobes of the cerebellum. On this account rents of 
these lobes break deep into the substance of the lateral 
peduncles, whereas the upper and under lobes break 
superficially o£P, leaving ridges upon the surface of 
the peduncle. The fasciculation of the peduncle is 
finer when within the cerebellum : very likely there 
is no substance intermediate between the peduncle 
and the lobes. Under the anterior and external 
angle of the square lobe a centre exists, whence the 
fasciculi of the peduncle spread out, and in a curvi- 
linear direction^ tend towards the vermiform processes. 
Upon the under surface the flock must be taken ofi^ 
to show the apposition of the lateral to the superior 
peduncle. The former throws a circular layer round 
the beiid of the inferior peduncle to join the superior ; . 
this contains the projecting outer margin of the 
anterior extremity of the ciliary body. "1 he lateral 
and inferior peduncles throw themselves inwards over 
the superior, to unite with their fellows in the superior 
vermiform process. Below, the lateral peduncle ad- 
heres to the flock, which is inclined round the nidus, 
to reach the stem of the pyramid : then follow the 
stems of the biventral and slender lobes ; and the re- 
maining portion of the lateral peduncle radiates into 
the under and posterior lobe. 
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• JjDf pi^eparing a oerebdlum: tor the denKWBtnidcm 
of this part, the square lobe must be broken away,^ 
above; the flocks with their stems, the bitentral, and 
the slender lobes, below ; the aimond-Iike lobes must be^ 
drawn off from their stems in a direction from below 
Upwards; the posterior crura fiurty exposed at th^ 
bend, and the apex of the ciliary body denuded. 



XV. 

Of the superior Peduncles, the anterior Medullary 

Velum, and the Fillets. 

' EiTHEK fillet may be traced as far as the inferior 
margin of the annular protuberance : at this point it 
lies betwixt the pyramids and the upper margin of the 
corpus olivare, and is continuous with that layer of 
the former which passes behind the superior transterse 
fibres of the annular protuberance, and with the fas- 
ciculi derived from the summit of the latter. Inwardd, 
the fillet is bounded by the vertical fesciculi already 
described as continued to the infundibulum : outwards^ 
it extends to the point at which the fifth and seventh 
nerves dip in. Just before it reaches this levels the 
fillet divides ; one part is directed forwards, imme- 
diately above the fibres of the pyramid, and passes 
below the black substance; the other, having passed 
below the roots of the fifili and seventh nerves, then 
strikes upwards^ and emarges between the anterior 
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Mid^ateral fM3iNic)«9 off the eepebeUiun^ and the cnivri 
otrebri ; u lhe|i obliquely bent over the superior pe^ 
diincle, at the outside of the inferior tubercle. This 
fMirtion, again, of the fillet divides: cme part, the ex-* 
ternal, attaches itself to the column of ^sdculi which 
ascends behind the annular protuberance, and passing 
below the corpus geniculatum, joins apparently the 
fibrous cone. The internal part inclines inwards, and 
expands below the tubercula, principally the superior, 
so as to join its fellow of the opposite side in the median 
plane. This inner subdivision of the fillet forms the 
roof of the iter ad quartum ventriculum ; and its upper 
central fibres are seen through their epithelium, at 
llie interval between the superior tubercles. The 
transverse medullary fibres of the posterior oom^ 
missure are, like the preceding, continuations of this 
inner subdivision of the fillet On raising the convex 
surfaces of the tubercula, and following this process of 
the fillet, a gr^y and vascular prominence is founds 
corresponding with each inferior tubercle, disposed 
transversely, having an obtuse termination outwards, 
M^ narrowing inwards. At the inferior margin of 
eac|^ prominence, fibres of the fillet pass across; per^ 
baps they penetrate below it likewise. 

The &sciculi of the fillet are parallel to its course. 
The anterior peduncle of the cerebellum is so slightly 
attached to it, that, on the removal of the epithelium, 
a probe may readily be passed between the two former 
substances. 

For the demonstraticm of this part, a half-hardened 
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brain is to be selected, and the epithelium removed 
from the fillet, and from the anterior peduncle of the 
cerebellum. The fillet is then to be followed in its 
upward course ; the convex surfaces of the tubercula 
raised from it, as far as the median plane; and thus 
the inner subdivision exposed. In following the outer 
portion, it is necessary to raise the tractus opticus, 
with its ganglion, and then the posterior margin of 
the thalamus. In tracing the fillet downwards, the 
lateral peduncle of the cerebellum is to be pressed 
away from it to some depth ; a rent then carrjied 
along the calamus scriptorius through to the upper 
transverse, fibres of the annular protuberance ; and 
the mass of longitudinal fasciculi behind them raised 
from within outwards ; between which and the trans- 
verse fibres the fillet descends. Lastly, the fillet may 
be cut across, and its anterior surface exposed. 

The anterior peduncles of the cerebellum are flat, 
and most resemble in structure the fillets, or the 
fornix. Like the former, they extend between por- 
tions of gray matter, viz. between the gray matter of 
the ciliary body and the cylinder of the cms ; as the 
fillets extend between the thalami and the cylinders. 
Like the fornix, their fibres are flax-like, delicate, 
and distinct f they decussate each other laterally, and 
thus doubly unite the cerebrum and cerebellum. The 
general direction of their fibres is longitudinal. 

It may be convenient to divide each of them into a 
body and two extremities: the body, or exposed part, 
is entirely covered with epithelium, and in addition, 
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wini a thin layer of gray matter on its under surface. 
Between the bodies of either is expanded the anterior 
medullary velum; a substance consisting of fibres, 
which run parallel widi those of the anterior pedun- 
cles, and finally pass between the upper and under 
vermiform processes to complete their nucleus. Either 
surface of the velum is covered with epitlielium. The 
upper surface is sometimes, at an early period, me- 
ctuUary; but is, in most instances, covered with a 
transversely fiirrowed layer of gray matter. In the 
latter case the first lobule of the superior vermiform 
process is either wholly continuous with the velum, or 
its base alone, or, perhaps, merely its margins, by 
which means a canal is enclosed, running backwards 
between the velum and this lobule*. A small process 
extends some way upon the velum, derived from the 
c^tre of the posterior tubercles. In the sheep's brain, 
a packet of fibres passes firom one peduncle to the op- 
posite, immediately behind the tubercles; and another 
jdross band is formed at the fiirther margin by the an- 
terior and posterior peduncles together ; whence results 
ah oval, in which the anterior velum is expanded. In 
iHe human brain more or less of the same structure 
exists : there, too, fasciculi, derived from the entire 
nucleus of the cerebellum, pass forward and upward 
i]& the form of anterior peduncles and medullary velum. 



^ Malacarne, Nuova Exposizione della vera Struttura 
dei Certdetto Umano. Todno, 1776. p. 108. 

H 
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enter the cylinder of the crus cerebri, on either ^e 
of the aqueduct of Sylvius, and below it hletid U>t 
gether. 

The anterior extremity of the peduncle crosses be- 
low the fillet, inclines rather downwards and inwards,, 
forms the anterior margin of the lozenge-like field, 
completing, in connection with its body and the me- 
dullary velum, the sloping roof of the fourth ventricle. 
In the angle at which the roof meets the inclined 
floor of the ventricle, a stripe of black matter is seen 
through the epithelium covering it. Here, and in 
the crus cerebri alone, before the annular protu- 
berance, black matter is met with; and at both points 
it seems to belong to the superior peduncles of the 
cerebellum: sometimes the black matter is wanting, 
and in its place the nervous matter is stained red 
with blood. From the median furrow of the lozenge, 
delicate medullary fascicuU emerge, which run ob- 
liquely above the ascending processes formerly de- 
scribed, above the black substance again, and attacl^ 
themselves to the inner margin of the superior pe^ 
duncles. 

The peduncles now plunge downwards, forwards, 
and inwards, into the cylinder, having, above, the tu-, 
bercula quadrigemina, above and without, the .fiUets, 
within, the vertical fasciculi: below the latter .they 
unite by means of an ansa, which is several lines in 
thickness, and forms the upper wall of the foramen 
caecum: it is a question whether a complete con- 
tinuity or anastomosis occurs here. Above this ansa 
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then, as has been already mentioned, is the course 
of the cylindrical fasciculi: below it, that, of the 
vertical fasciculi ; some of the component fibres of 
thq cylinder pass right tlirough the substance of the 
anterior peduncles. The anterior peduncles finally 
radiate forward, and surround a mass of gray sub- 
stance in the inner and posterior part of the thala- 
mus, which lies before the ansa, and behind the root 
of the fornix. 

The posterior extremity of either superior peduncle 
extends below the roller-like substance into an hemi- 
sphere of the cerebellum. It has sometimes appeared 
to me, particularly in the brains of sheep, that from 
the chamber formerly alluded to a process passes 
below the inferior peduncle to unite with the superior 
just before it disappears from the surface. Along the 
depressed line, where the superior peduncle and roller- 
like substance meet, a lamina cribrosa occurs, through 
which vessels pass to the ciliary body: the inner margin 
pf the anterior extremity of the ciliary body peeps out 
at this interval likewise. The superior peduncle, which 
is contracted at the point where it disappears, now 
extends directly backwards ; laterally it spreads itself, 
and divides into packets: appears to enclose some 
portions of the ciliary body, to penetrate, and even to 
terminate in them. The greater part of the ciliary 
body lies, however, above the superior peduncle, the 
outer; and anterior prominence alone being fairly 
below it On the whole, the connection of the su- 
perior and inferior peduncles with the ciliary body, 

H 2 ' 
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und the banner, in which the superior peduncles 
terminate^ is so confused and intricate, that I Cannot 
venture to speak positively respecting its structure. 
Some elucidation of th^e points may be hoped from 
successful injieictions of the part. 

In ptieparing for a demonstration of the^ cir- 
cumstances, it is convenient to break away the square 
lobes frota the cerebellum ; to strip the fillets, and the 
bodies of the superior peduncles, of epithelium ; to 
divide the vermiform processes in the median plane; 
to r^se the roller-like substance from the superior 
fjeduncles, and to turn aside the inferior and later^ 
pedtinclds, with the ciliary bodies adhering to them. 
Then the caps of the tubercula quadrigemina may be 
pressdd off, to expose the radiation of either fillet, the 
fillet itself raised from the outer sur&ce of the superior 
{^uncle, thie inner surface of which is to b6 denuded, 
and the aqueduct of Sylvius laid open^ to show the 
aiisa. The cylindrical fiisciculi may finally be raised, 
and either superior peduncle itself turned forward, that 
its inferior surface may be ^n. 



XVI. 

Of the Tubercula Qjlddrigefnina, and ThalaM. 

As the dissection of the brain pr()C€ieds, th^se bodies 
lose their character of distinct organs. The tubercula 
quadrigemina have four rdiind caps of gray matleiv 
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which arejplaced on t^he radf ^tipn of Uie fiU^t : \}efqte 
and behind the four tufc^ercles, fOkd below th^ ^afysrXQX 
p^r, that rad jatiop m^y ^e traced ; op th^ Q^e kmd 
ll^cluding the ppstierior comnpssur^, on the other, 
^bres, which pass to the fraBi^uluiQ. The substfuicse qf 
^e ppsterior tubercles extends the d^p^t; so th^ 
these remain, after the exposure of the radiation of 
tlie fillet. 

Lat^ally the tubercles are covered by the posterior 
exixemity c^ the thalami, and they have p^pc^s^es 
which plunge anteriorly apd laterally into those bodi^. 
Th^ fiUet ascends ^nderQeath the pirqc^s of );he pos- 
terior tubercle; th^i und^rpeat;h the corpus genl. 
pulatun) it extends into the thalan^us, expands, ^^4 
blends with the production of the porpi}s genipul^tuin 
and the fillet : the three subtsf^apqes together p^s^ on 
to jpin the fibrous cone. Yet, mpst it no|; b^ ex- 
p^ted, that in the tubercul^, ^nd still less in the 
thalami, the difierent layers Ue district: (hey arp 
rather fus^, and blended ip qm ^i^ss. Frpm (h^ 
prpc^^ses of the posterior tubercles^ ^bres seem to 
proceed, in a curvilinear direction, over the corpora 
gepiculata to the posterior margins of the thalamic 

The transverse fibres of the posterior pommissmr^ 
are individually distinct behind ; but apparently, on 
the fore part, connected into one bundle by epithe- 
lium. Above it is placed the pineal gland, connected 
jby fpur peduncle^ It^ its apterior and posterior sur<- 
facjes. The posterior commissure is prolonged in a 
piedull^^ry b^pd ^Ipng the upp^i' ftpd innpr margin pf 
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the thalami. Another process of the posterior com- 
missure passes transversely across the lateral processes 
of the anterior tubercles ; and a third seems to de^ 
scend vertically in the thalamus to the anterior and 
outer margin of the same. At least, I have often 
found a delicate nerve, of the thickness of an horsed 
hair, taking this course. 

At the floor of the aquaeductus Sylvii the cylindrical 
fasciculi are placed ; below these, the ansa of the an- 
terior peduncles of the cerebellum ; and then the re- 
maining mass of the crus cerebri. 

The thalami have each a cap, which is superficially 
covered with medulla, and may be pressed off from the 
iipper margin of the wall of the third ventricle, and 
from the corpora geniculata ; behind, where it is of some- 
what less breadth, it divides into two projections. The 
posterior obtuse projection, which is fully seen on the 
removal of the tractus opticus, and lies immediately 
below its ganglion, forms, in common with the taenia 
semicircularis and some fibres of the corpus callosum^ 
the tapetum of the inferior horn, and blends with the 
radiation of the fibrous cone and anterior commissure^ 
The other inclines round the crus cerebri, and is pro- 
longed into the tractus opticus. 

The tractus optici arise in part fi:om thin medullary 
plates, which cover the surface of the thalami, in part 
by roots, which emerge below the inferior margin of 
the thalamus, and partly by medullary fibres derived 
from the corpus geniculatum internum: upon either 
tractus is found a corpus geniculatum externum. The 
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under surface and concave margin of the tractus are 
unattached; the upper surface is attached by mem- 
brane to the crus cerebri, and the outer margin seems 
to cohere with the gray substance of the corpus stria- 
tum^ and to havei^essels which pass above and below 
the medulla incognita^ with something of the disposi- 
tion of meseraic vessels. Their commissure adheres 
above to a layer of gray substance^ which extends to 
the infundibulum from the floor of the third ventricle. 
In the caps of the thalamic the roots of the anterior 
crura of the fornix arise. 

The substance below these caps blends with the pro- 
cesses of the tubercula quadrigemina, with the radia- 
tion of the corpora geniculata, and with that of the su- 
perior peduncles of the cerebellum. Before the ansa of 
the latter, the gray mass already spoken of at the back 
part of either thalamus is found. The corpora genicu- 
lata of the thalami are globular^ and gray behind, an- 
teriorly medullary^ and expand themselves over the 
<;rura cerebri, especially along their outer margin. At 
the outer margin of the thalami these various struc- 
tures blend in the pecten, which is thus a texture 
woven of the crura cerebri and thalami. The inner 
surfaces of the latter are united by the commissura 
mollis, and by the substance of the floor of the third 
ventricle, which extends from the infundibulum to the 
aquseductus Sylvii. 
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Explanation of the Eleventh Plate. 

In preparing for this demon9traUon| the greater part 
of the hemispheres of the cerebrum may be removed^ 
care bdng taken to leave the corpora striata and optic 
thalami iminjured. It will be better to begin with dilu- 
ting the corpus callosum through longitudinally as &r 
as its anterior fold, leaving the latter ^itire to assist in 
holding together the corpora striata on the forepart' 

a. a. The posterior margin of the hemispheres of 
the ceirebellum, consisting internally of the under and 
posterior, externally of the upper and posterior Ipbe. 

b. The posterior, or purse-like fis$ure^ in which 
the last lobule of the superior vermiform pr6ce^ 
r^nains unremoved. 

c. The lateral peduncle of the right side of the 
cerebellum exposed by the removal of nearly the 
whole of the square lobe: the coarse ridgesy witfi 
which the lobules of the latter were articulated, are 
seen to pass from the peduncle, in a curvilinear and 
somewhat divergent course towards the superior 
vermiform process^ 

d. A small portion of the square lobe unremoved* 

e. The right anterior peduncle of the cereb^Uumy 
covered with its epithelium, and emerging from belpw 
the lateral peduncle. 

yi The fillet on the right side, which dips in between 
the anterior and lateral peduncles of the cerebellum 
and the crus cerebri, to reach the floor of the fourth 
ventricle. 
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ff. The crus cerebri, and its denticuladon with the 
lateral peduncle of the cerebellum, or with the anterior 
margin of the annular protuberance. This appearance 
is better seen oh the opposite side. 

h. A portion of the corpus callpsqm pressed aside. 
The tail-like prolongation of the inner p^rt of the 
odrpus striatum is broken oiF, so as to e:^ppse the 
decussation of the fibres of the two systems of the 
nucleus at this point. 

f . s. The tubercula quadrig^mina of the right sidef 

h The corpus geniculatum internum. Abpve Xk\^ 
the proceitees of the upper, and below the processes of 
the under tubercula enter the dialamus. 

/. The thalamus nervi <^tici of the right side. 

m^ The anterior obtuse extremity of the inner por- 
tion of the corpus striatum : its inner margin is with 
the taenia pressed aside. 

n. The concave surfisu^ of the interior fold of the 
a>rpus caUosum. The epithpliiim is remoyfsc}) ex- 
cepting near the crura of (he fornix. 

p. A lection of the anterior crura of the fornix, be- 
tween i^hich the central part of the anterior commis- 
sure i$ seen. 

p. Tbf^ medullary nucleus of ^e vermiform prp- 
cesfii^, which, with the anteripr medpUary velum, is 
interposed between the ^terior peduncles of the cere- 
bellum: its fi(^res are disposed Vi^e those pf the 

adjoining parts. 

q. The anterior medullary velum, stripped of its 
epithelium and grey surface ; af: ifis junction w^t^h 
the nuclens it is narrowed. The rights half of the frasn^r 
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ium of the tubercula quadrigemina is left attached 
to it. 

r. r. The left superior peduncle of the cerebeUunv 
appearing from below the fillet: it is slightly con- 
tracted, where the lateral and inferior peduncles 
Cross it: in its progress backward it partly perforates 
die corpus ciliare, and in part passes below it; as the 
inferior above it. 

5. The inferior peduncle of the cerebellum de- 
tached and thrown outwards: it is seen to emerge 
from between the lateral and superior peduncles. 

f. The lateral peduncle : where it joins the former, 
a small chamber is left filled with gray matter, from 
the lozenge-shaped floor of the fourth ventricle, in 
which the roots of the fifth and seventh nerves are 
found. 

u. The crus cerebri. 

V, w, X. y. The fillet, v. Its fasciculi emerging be- 
tween the peduncles of the cerebellum and the crus 
cerebri, pursuing, on the whole, a direction similar to 
the latter, w. That portion of its fasciculi, which 
passes below the tubercula quadrigemina to become 
continuous with the corresponding portion of the 
opposite fillet : at the same time the epithelium is re- 
moved from the inferior tubercle of the left side^ 
which consists of a nodule of gray matter united to 
its fellow by medullary fibres : a few fibres of the fillet 
are seen to pass below this body to the fraenulum. 

• • • • . 

Between the anterior pair of tubercles is a triangular 
surface, occupied likewise by fibres of the fillet, pass* 
ing towards the median plane, which are seen indi* 
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stinctly through their epithelium. Above these is the 
posterior commissure, which, when seen from behind, 
is transversely fasciculated. The pineal gland is here 
removed. 

4K. y. The expansion of the fillet in the thalamus, 
the globular upper part of which has been broken off, 
from within outwards : these fibres of the fillet blend 
with the mass of the thalamus, y. Section of the root 
of the anterior crus of the fornix. 
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Of ike anterior Commissure in the Brain, by Prqfessor 
ReU. Archiven fUr die Phyriologie. Eilfter band, 
p. 89— lOQ. 



XVII. 

The anterior commissure may be divided into a 
body and two extremities. The body is cylindrical, 
and at least twice as large as an optic nerve ; but its 
bulk varies, like that of all the parts in the brain which 
resemble nerves. The anterior commissure consists of 
fasciculi, of the finest fibrils, which admit of ready 
separation, when the delicate membrane which invests 
each and all is divided. The cellular sheath of the com- 
missure seems derived firom the floor of the third ven- 
tricle, and is not dii^ensed with till the radiated dis- 
position of the extremities of the commissure begins. 

The anterior commissure extends transversely across 
the brain, from the middle lobe of the one side to that 
of the opposite. The central part, corresponding with 
the interval between the anterior crura of the fornix, 
is unattached behind: to its anterior and convex 
margin the septum lucidum is affixed : before it the 
fillet of the lamina cribrosa ascends to reach the sef^um: 
the fillet of the one side is united to its fellow by a 
delicate membrane, which lies before the anterior 
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cbminissure, and adheres to th& upper margin erf* the 
coniinissura tractuuiii opticorum. Between the fillets 
of the lamina cribrosa and the crura of the fortiix the 
anterior commissure extends on either side, through 
an oval hole, into the corpus striatum: its course is 
by the anterior extremity of the thalamus, bietween this 
and the posterior margin of the inner portion of cor- 
pus striatum, and along the neck between both, in 
which the taenia inclines downwards. 

Centrally the anterior commissure is raised a little, 
and isomewhat inclined backwards; then plunging 
laterally into the gray mass of the inner part of the 
corpus striatum, it passes dose below the fitst fasci- 
culus of the fibrous cone, or eteti sometiines is enclosed 
between its foremost fasciculi. In its course through 
the outer portion of the cbfpus striatum it lies about 
diree to tour Imes above the tamtna cribrosa, is ex- 
tended horizontally in a curvilinear direction, cohcen- 
tric trith that of the tractu^ opticus, theh is inclined 
sonvewhat downward towards the base of the middle 
lobe, then is directed backwards bdow the posterior 
extrenuty of the hamular fiisciculi in the entrance of 
the fisBura Sylvii, to the point whence its extremity 
riidiates : when raised, it leaves for this extent a 
distinct and smooth canal. 

The divei*gent fibres of theccmimissureare attached 
to the mner surface of the hamular fasciculi, pass with 
these to the Mdtof tiie inferiot both, and even to the 
posterior lobe, blending With the general radiation in 
ihede parts. Blood-vessels perforate the lamina cribrosa 
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in, the course of the anterior commissure^ and encircle^ 
its body^ particularly near where the diva*gence of it& 
fibres begins. 

In sheep, the anterior commissure, as if composed 
of two cylinders in apposition, divides at ^ther end 
into an anterior and posterior branch : the antericnr 
branch bends itself forward at the foremost fasciculus 
of the fibrous cone towards the processus mammillaris 
and its outer wall, and is lost where the latter meets 
by a narrow opening the anterior horn, in radmted 
fibres which surround this opening. The posterior 
branchy on either side^ is mudi thinner, and passes 
along the isthmus betweefi the corpora striata and 
thalami in' which file tsenia lies : in the hare a similar 
organization is seen. 

In prepSLTmg these parts for demonstration, the 
hemispheres are to be cut away above the corpus cat- 
losum, the brain hardened, and the hamular fasciculi 
in the fissure of Sylvius carefully exposed. The brain 
being then reversed, the floor of the inferior horn. is 
to be removed, the hamular fasciculi to be transversely 
divided in their middle, and the posterior half drawn 
towards the middle lobe, by which means the point iit , 
the under surface of the corpus striatum Js brought 
into view, firom whence the commissure issues, and it$ 
exposure in either direction may be completed. 

I have recently employed upon separate portions of 
brain the following mode of preparation, which fad^ 
litates greatly the separation of its fibres. Portions 
of brain are to be placed in oil of turpentine, ma-; 
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cerated. for from four to six days, mid subsequently 
hardened in alkohol. The turpentine is frequently to 
be changed on the portions of brain, which should be 
kept.in a cool place^ 



ExplaJiation of tlie Twelfth Plate: 

The fissura Sylvii. having been treated as for Plate 
X.f the outer wall of the capsule is peeled from the 
outer portion of the corpus striatum. The upper 
margin of the latter is semicircular, or nearly so ; the 
under margin nearly straight, but lower before than 
behind; its outer and under surface are somewhat 
convex ; its thickness is greatest below, whence it con- 
tinually narrows towards its upper, sharp, and curvi- 
linear margin. The outer wall of the capsule de- 
cussates at this margin the inner wall formed by 
the fibrous cone. The hamular &sciculi are cut 
through in their middle, and the posterior half drawn 
off towards the middle lobe. At the upper part, fas- 
ciculi are seen belonging again to the intermediate and 
connecting stratum. Their disposition is extremely in- 
tricate; they form a mass less white, and exhibiting 
more vascular pores than the medulla of the convolu- 
tions which rest upon them. 

a. b. e. The margin of the hemisphere. 

d. The anterior part of the hamular fasciculi, which 
pass to the anterior lobe. 
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e. The body of the anterior commisstire emergiiig 
from the outer portion of the corpus striatum, indining 
badLwardsy ending in divergent fasciculi, which blend 
with the radiation of the outer and inner walls of the 
capsule. 

Jl The intermediate layer of medullary fasciculi 
which seem interposed between the convolutions and 
nucleus of the cerebrum. 

g. A portion of the outer wall of the capsule left 
attached^ and so lifted as to show the decussation of 
its fibres with ihofle of the inner wlJl. 
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Of the Septum Liicidum^ the Fornix^ and the Ventricles 
of the Brain ^ hy Professor Reil. Archivenjttr die 
Physiologie. Eilfter band, p. 101 — 116. 

XVIII 

Of the Septum Lucidum and its Ventricle. 

The septum lucidum is interposed like a medias- 
tinum between the lateral ventricles, and in a similar 
manner is formed by the reflection of two layers of the 
lining membrane (in this case the epithelium), one de- 
rived from either cavity, which it assists in separating. 
The septum has an ill-defined, triangular margin, 
bounded by curved lines ; its inferior angle reaches to 
the anterior commissure, where it lies exposed between 
the anterior crura of the fornix and the fillets of the 
lamina cribrosa ; its apex is found between the fornix 
and the corpus callosum, in the vicinity of the lyra ; 
its third and rounded angle at the concave surface of 
the anterior fold of the corpus callosum. The base 
of this triangle is shoi t ; the under concave and the 
upper convex margin of the septum form the longest 
sides. At the fore part the septum begins by the 
meeting of either layer of epithelium upon the anterior 
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commissure ; and the base of the triangle, above sup- 
posed, is formed by an extension of the septum from 
this point to the bend of the corpus callosum, and cor- 
responds with a linear furrow, which is seen on the 
base of the brain between the fillets of the lamina cri- 
brosa. From the posterior extremity of this furrow, 
which immediately touches the anterior commissure, a 
delicate membrane extends to the commissura tractuum 
opticorum, and thus is the base of the brain completed 
anteriorly. Again, from this linear furrow, the du- 
plicature of the septum may be unfolded, and the 
division of the brain into two ^milar lateral portions 
effected* 

Between the layers of the septum a shut ventricle^ 
clothed with a proper epithelium, exists. This ventricle 
is from a line to a line and a half in breadth at its 
fore part, where it extends between either surface of 
the reflected fold of the corpus callosum : thence it be- 
comes narrower backward, and ends in a point above 
the lyra. The septum contains, within its double layer 
of epithelium, fibres derived from the fillets of the 
lamina cribrosa, and from the upper surface of the 
fornix. 
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XIX. 

Of the Fornix. 

The root of either anterior crus begins ii^ either 
thalamus, between its superficial plates^ about a line 
below its upper surface, under a distinct eminence at 
its fore part near the taenia : the root descends, being 
first inclined backwards, then forwards abut opposite to 
the lower margin of the commissura mollis, splits into 
two or three fasciculi, and emerging upon the under 
surface of the brain, forms, by its reflection, the corpus 
albicans. This, substance contains gray matter ; the 
chord prolcMQged from it, and termed the anterior cms, 
ascends before the thalamus, and derives, from the 
medullary border of its inner and upper margih, a 
slender fasciculus at a point over against the- anterior 
commissure ; otherwise the concave edge of the eras 
is unattached. The convex side is in adhesion with 
the septum lucidum, and gives to that body slendef 
fasciculi joining those of the fillet. 

Above the anterior commissure either crus of the 
fornix, before cylindrical and apart, becomes flattened 
and in apposition with its fellow ; and thus the body 
of the fornix begins, which is extended directly back- 
ward, and terminates, where the lateral portions, yet 
further flattened, diverge, and become posterior crura. 
The inner margins of the lateral portions of the fornix 

i2 
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behind adhere to the corpus callosum, and thus close 
the pointed extremity of the ventricle of the septum 
lucidum : the outer unattathed margins slope down- 
wards. The lyra is the surface which begins at the 
divergence of the posterior crura : in most instances it 
seems to be but the extremity of the posterior fold of 
^corpus callosum^ and not to derive fibres from the 
inner margins of the posterior crura of the fornix. A 
process of the posterior crus extends backward between 
the layers derived from the upper and under parts of 
the posterior fold, to lose itself in the convolutions of 
the posterior, lobe of the brain. 

The posterior crus of the fornix^ in connection with 
fisisciculi from the posterior fold of the corpus callosum, 
finally extends towards the middle lobe, to form, with 
the long internal convolution, the hippocampus major. 
Tie fasciculi from the fornix form in part the covering 
of the hippocampus ; in part, its loose fold, the taenia 
hippocampi. These &sciculi are very delicate, and 
■• have a direction from within outward. The gray sub- 
stance of the hippocampus appears first as a narrow 
layer upon the posterior fold of the corpus callosunl; 
Where it lies as indented border between the taenia 
hippocampi and the long convolution, with the latter 
of which it has no direct continuation, its surface is 
transversely furrowed, and partly cribriform ; it ter- 
minates by several processes in the pes hippocampi. 

In some animals the fornix is developed inversely as 
the other parts of the brain. The fornix extends from 
the gray matter of the thalami to that contained in the 
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hippocampus. It is composed of delicate, and intti- 
cately woven, flax-like fibrils. In each lateral portion a 
c^itral vessel is found, and, at its margin, the gill-like 
flexus choroides. The fornix unites remote parts in 
the length, the anterior commissure in the breadth of 
the brain. Like these, the corpus callosum involves 
no gray matter, and, with them, perhaps, forms an 
apparatus for transmission merdy. 

The brain seems composed of one set of fasciculi 
which diverge, of another, which converge. Its ge- 
neral form, and that of its parts, is spherical: its inteh 
rior structure is almost every where fibrous. 
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The ventricles result firom the horizontal apposition 
of the corpus callosum to the ascending and diverging 
crura cerebri: properly there is but one extensive 
cavity, which surrounds the tbalami, extending (as the 
third ventricle) below them to the infundibulum, and 
through the aqueduct to what is termed the fourth ; 
and this is not every where enclosed by cerebral sur- 
faces; but is open below the lyra, and at the lower 
aperture of the fourth ventricle. 

To illustrate the preceding details, a brain should be 
thus prepared. The two hemispheres should be hori- 
zontally removed above the corpus callosum, and the 
anterior half of the long convolution peeled off*. The 
forepart of the corpus callosum should the be cut 
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through in the median plane; so as to allow of the 
esLBCt separation of the layers of the septum lucidum ; 
and the section afterwards carried completely through 
it. The posterior half of the long convolution is 
now to be removed, bringing away with it laterally, as 
many adjoining convolutions as may suffice to show 
the course of the fasciculi, which are derived from the 
posterior fold of the corpus callosum to the posterior 
and inferior horns of the lateral venticle : the gray sub- 
stance may then be removed from the interior of the 
hippocampus. 
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Supplement to the Anatomy of the Cerebrum and Cere^ 
beUumy by Professor ReiL Archivenfur die Phy^ 
siologie. Eilfter band, p. 345 — 876. 

XXL 

Of the Cerebrum. 

The pyramids, which are the elementary parts of 
the crura cerebri, become broader in their separate 
ascent through the annular protuberance, and above 
this body still enlarging recede from each other. The 
corpus callosum placed horizontally on their summits 
encloses with them the general cavity of the cerebral 
ventricles. 

The form of the corpus callosum is well illustrated, 
by supposing all its parts attracted towards its centre. 
To exhibit its outer surface completely, a single entire 
hemisphere, and a brain with the hemispheres cut 
horizontally off half an inch above its level, are re- 
quired : from the latter preparation again the long 
convolution, which contains the covered bands, with 
these is to be rent off, so as to expose the transverse 
course of the middle fasciculi, and the radiation of the 
extreme fasciculi of the corpus callosum. 

It may now be seen that the anterior fold of the 
corpus callosum ends with a distinct concave margin 



120 

a full quarter of an inch before the anterior commis- 
sure. Prom tlus margin a furrow extends backwards, 
either half of which results from a reflection of the 
epithelium, which invests the anterior horn of the la- 
teral ventricle, and assists in forming the septum luci- 
dum : a rent from this furrow, therefore, would split 
th^ base of the septum. Along either margin of this 
furrow a white band, continuous with the medulla in- 
cognita, is seen to extend to the edge of the anterior 
fold of the corpus callosum, at which point a blind 
foramen exists : the two white bands are the fillets of 
the lamina cribrosa. Medullary fasciculi are generally 
observed to be derived from them, which in most cases 
plunge in by the blind foramen, and lose themselves 
in the septum lucidum; but sometimes are continued 
along the convex surface of the anterior fold of the 
corpus callosum to join the linea Lancisii. A thin 
layer of nervous matter is continued from the farrow 
and posterior margins of the fillets^ to the commissura 
tractuum opticorum, closing the third ventricle at the 
forepart. The concave extremity of the anterior fold, 
the fillets, the lamina cribrosa, and the gray matter of 
the inner and inferior convolutions of the anterior 
lobes, are reciprocally continuous. The lateral ex- 
pansion of the extremity of the anterior fold of the 
corpus callosum, which extends to join the hamular 
fasciculi, and to constitute the outer wall of the cap- 
sule, is shown ty breaking through the furrow between 
the fillets for the depth of a quarter of an inch, and 
then carrying the rent horizontally outwards. 
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When the long convolutions are broken off from an 
-QOtire brain, the breadUi of the corpus callosum ap* 
pears doubled ; the structure ascribed to this body con- 
tiuues. unaltered till beyond the outer margin of the 
covered bands^ where the substance of the outer layer 
of the corpus callosum appears reflected into the me- 
dulla of the convolutions, and with the latter peels into 
plates and fibrils^ In quadrupeds, both margins of the 
oorpus callosum are similarly folded: the posterior 
does, not, as in human beings, form a broad layer 
closely applied to the opposite surface. 

The covered bands are lodged in distinct furrows 
upon the corpus callosum : they terminate anteriorly 
at the meeting of the fillets of the lamina cribrosa with 
^he anterior fold of the corpus callosum, becoming 
^ore delicate as they approach this point, and finally 
fibrous and reciprocally continuous. On the other 
band^ turning round the posterior fold within the long 
convolution, they give off one delicate radiation, which 
joins and is interwoven with that derived from the 
posterior fold to the floor of the posterior apd inferior 
horns ; their larger portion on either side becoming 
continuous with the medulla of the extremity of the 
long convolution now employed in the formation of 
the hippocampus. 

After the preparation of the fissuraSylvii, as already 
described, if a rent be carried horizontally from the 
upper surface of the corj^us callosum, and in the same 
manner the course of its deeper fasciculi be traced to the 
upper margin of the capsule, they are found to become 



continuous with the fasciculi of its inner and outer 
wall* In this way the nucleus of the brain may be 
stripped of its convolutions. 

Between the corpus callosum and convex margin of 
the inner portion of the corpus striatum^ is found the 
layer of medulla before alluded to, which' may be 
termed . the semilunar border [halb-mcmd-formiger 
saum] : its greatest breadth is at its middle, whence it 
tapers to either pointed e:^tremity. By this mass the 
faspiculi of the fibrous cone are bound together, upon 
emerging from the gray portions of the striated body : 
above it the fasciculi of the fibrous cone and corpus 
callosum meet, and if a rent be carried direcdy for* 
ward from it to the fore part of the anterior lobe^ fas- 
ciculi, derived from the anterior fold of the latter, are 
seen to run forward and parallel and internal to the 
foremost fasciculi of th6 cone, in this respect coinciding 
with the radiation of the posterior fold. The medullary 
layer at the outer margin of the corpus striatum breaks 
into curvilinear processes, one lying behind the other* 
It seems to have no regular structure. In human 
brains it becomes thinner backwards, and ends towards 
the posterior margin of either thalamus in a somewhat 
reticular disposition : in the brains of quadrupeds this 
substance is more developed posteriorly^ and is the 
source of the tapetum. In the brain of an adult per- 
son, the ventricles of which were extraordinarily dis- 
tended with water, the fasciculi of the corpus callosum 
and of the fibrous cone were found continuous at the 
chamber containing the substance now described: 
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the coQYoIutions were in this instance no ways 
Ranged. 

It may be remarked that the medullary substance io 
general is that) to which a definite structure is to be re- 
ferredi and that the gray matter is rather ^closed in 
(he interstices of the former, or thrown into globular 
portions, or as a layer upon its surface. The substance, 
t^hich mechanically connects the remote convolutions 
in t^ brain, and is interposed between these and the 
Qucleus, is permeated by more vessels, is softer, and of a 
browner tint, than the medulla generally. The taenia 
semicircularis geminum is formed of fibres, which 
proceed obliquely backwards and outwards firom the 
upper surface of the thalamus, and are strengthened 
by a fold of epithelium. The taenia is thickened as it 
passes along the posteiior margin of the thalamus, 
and terminates finally, after having somewhat reticu- 
larly invested the inner half of the roof of the inferior 
horn^ in theobtuse extremity of the middle lobe, .which 
adheres to the lamina cribrosa : between the taenia and 
the tapetum in the inferior horn, the tail-like process 
of the inner portion of the corpus striatum is . pro- 
longed to its extremity, and may with care be raised : 
here and there its gray substance seems changed for 
medullary matter, which separates in fibrils or reticular 
layers. 

The gray kernels of the globular portions of the 
cerebral nucleus require further consideration. Those 
in the posterior tubercles are well shown in Plate XI, 
as they Are exposed on the removal of the epithelium 
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and a thin medullary layer; they are about the size of 
a barley-corn, and lie with their points towards each 
other. 

The bed of gray substance analogous to them in 
either thalamus occupies its internal and posterior 
part : from this are derived fasciculi, which partly join 
the radiation of the fibrous cone, occupying its fore 
part ; but some fasciculi internal to the others, bend 
round the margin of the crus cerebri, forming the me- 
dulla incognita. This substance finally is of peculiar 
character, neither gray nor white; it adheres to the 
outer margin of the tractus opticus. 



Explanation (f Plate XIII. 

The present engraving is an improvement upon 
Plate IX, to the remarks accompanying which the 
reader is referred for the method of dissection. 

A. A. The anterior, 

B. B. The middle, 

C C. The postisrior lobes of the brain seen from 
below, after a section in the median plane, extending 
to the corpus callosum, and allowing a partial separa- 
tion of the hemispheres. 

Z). D. Section of the crura cerebri. 

E. E, Surfaces resulting from a longitudinal sec- 
tion of the floor of the posterior horn of the. lateral 
ventricle. 
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F. F. Meant to represent portions of the walls (^ 
the inferior horns turned aside. 

G. G, The pes hippocampi on either side. 
H. H.' The indented border. 

a. The extremity of the anterior fold of the corpus 
callosum, separated laterally from the inner surface of 
the anterior lobe. 

hi b. The lines, along which the covered bands 
are placed : within these the corpus callosum is com- 
posed, of flat fasciculi. Externally it rends in foliated 
plates, which appear continuous with the ordinary 
structure of the convolutions. 

c. c, c. c. Torn surfaces of the inner convolutions of 
the anterior lobes. 

d. The concave margin of the anterior fold of the 
corpus callosum. 

e. The membranous continuation of the anterior 
fold formed by the epithelium of the anterior horns 
of the lateral ventricles : on it are seen the fillets of 
the lamina cribrosa. 

f.f. Section of the commissura tractuum opticorum. 

g. g. Section bf the anterior commissure. 

h. h. Section of the commissura mollis^ pineal gland, 
and tubercula. 

i. Root of the anterior crus of the fornix, supposed 
to be seen in its course within the thalamus. 

k. Its nodule, or corpus albicans. 

/. Anterior crus of the fornix. 

wi. Fasciculus joining it, derived from the inner 
and upper margin of the thalamus. 



126 



n/ Meant to rq)re8ent the thisrd nerte. 

o. Under surface of the corpus caUosum, deptmd 
of epithelium. 

p. Radiated expansion of the corpus callosum be- 
hind the thalamus, below that of the fibrous cone, 
forming the tapetum, and extending to the extremity 
of the posterior horn. 

q. Radiation of the taenia semicircularis in the infe- 
rior horn, forming a tapetum for the iiiner half of its 
roof. 

r. Radiation of the corpus callosum, forming a 
tapetum for the outer part of the roof of the inferior 
horn : between the two, the cauda of the corpus cal- 
losum extends. 

s. Termination of the tapetum, where the roof and 
floor of the inferior horn meet. A decussation of its 
fibres seems to take place with those of the fibrous 
cone, and of the intermediate connecting stratum. 

t Points, at which fasciculi of the corpus dallosum 
and of the fibrous cone meet, in part uniting with, in 
part decussating each other. 

u. Fasciculi of the corpus callosum, extending into 
the posterior lobe, with the convolutions in which they 
appear continuous, as they are parallel to the adjacent 
fasciculi of the fibrous cone. 

V. Central layers of the corpus callosum, in part 
disposed below, in part becoming continuous with the 
substance of the fibrous cone. 

w. The posterior fold of the corpus callosum^ which 
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is thickest ait its middle, and laterally indaited by the 
long convolution. 

X. Posterior extremity of the fornix. The inner part 
is seen to extend backwards above the folded part of 
the corpus callosum : the outer, which alone properly 
constitutes the crus, is cut short 

y, z. Radiation of the posterior fold of the corpus 
callosum in the posterior, and towards the inferior 
born of the lateral ventricle. 

1. 2. Radiation of the fibrous cone. 

S. The semilunar border. 

4. 4. Line along the posterior margin of the thala- 
mus, at which the fasciculi of the fibrous cone are not 
covered with a tapetum. 

5. Radiation from the posterior extremity of the 
thalamus, which blends in the inferior horn with that 
of the fibrous cone. 
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Plate XIV. 

represents the connection between the fasciculi of 
the corpus callosum and those of the fibrous cone. 

a. d, a. Corpus callosum, with the tapetum derived 
from it. 

b. b. b. Radiation of the fibrous cone from the outer 
margin of the thalamus : the foremost fasciculi" appear 
to meet those of the corpus callosum at right angles, 
the middle fasciculi to become directly continuous. 
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with the latter, and the f^osterior, to be extended in a 
separate layer above them. 



XXII. 

Of the Cerebellum. 

The ciliary body has the appearance of a flattened 
cone, the truncated apex of which is directed forward, 
the base backward : it is composed of a plate of gray 
matter, irregularly crumpled in doubled folds, giving 
it outwardly the appearance of portions of intestine 
in parallel apposition. Before its obtuse point, and at 
the margin where the anterior peduncle disappears, 
is a cribriform surface for the transmission of its ves- 
sels. The anterior peduncles of the cerebellum pass 
into the ciliary body, between the folds of which and 
between the fasciculi of the anterior peduncles, tubes 
are found in the nervous matter, reddened with blood, 
and directed from before backward, showing the 
course of blood-vessels. The ciliary body is covered 
above by the lateral and inferior peduncles of the ce- 
rebellum : before and externally, where the outer mar- 
gin of the inferior velum is attached, its projecting 
edge is covered by epithelium alone; behind, its 
shorter process is covered by the stems of the diin 
lobe, of the biventral lobe, and by the band extending 
from the root of the almond to the spigot The ciliary 



bodies lie strictly in the hemispheres of the cerebellum, 
whence it happens that they are wanting in animals 
which have diminutive hemispheres, or none at all. 

The ciliary body may be conveniently described an 
consisting of an upper and an under layer. The 
upper layer begins as far forward as the cribriform 
plate above-mentioned, where it has the breadth of the 
anterior peduncle. As the latter becomes broader, so 
doestheupper layer of theciliary body, which terminates 
where the upper and posterior lobe meets the nucleus 
of the hemisphere- It appears probable, but it is very 
difRcuU to determine, that the two layers are conti- 
nuous at their posterior margin, and thus enclose a 
cavity filled with fasciculi from the anterior peduncle : 
laterally the two layers are distinctly continuous. The 
under layer has a long and a short process, which 
mark the boundaries of the nidus. The long process 
is external, reaches downward to the inferior pe- 
duncle, and ends in the eminence already spoken of. 
The short process ascends transversely across the 
anterior peduncle to its inner margin, and opposite to 
the stem of the pyramid unites with the upper layer. 
The ciliary body has some analog}' with the hippo- 
campus; the cineritious matter in which is folded, 
— tlmigh not indented, except at its margin, and is too 
J gcayci colour. The corpus ciliare may be a 
; that is to say, may belong to the same class 
B with the corpora striata and tlic thalami. Like 
it has a lamina cribrosa, is very vascular, and is 
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Remarks upon the Spinal Chord and the Nervous 

System generally. 

In this and the preceding number I have now pulvr 
lisbed the substance of all the essays of Reil on the 
structure of the brain, which are contained in his 
Archiven fur die Physiologic. I should have closely 
translated the original, but that the introductory re- 
marks are uninteresting, and the descriptive parts, at 
th^^ame time th^t they are exceedingly elaborate and 
mioute, as well as strictly accurate, are yet wanting in 
precision and method, and involve frequent repeti- 
tions. As it is, I have abridged many parts. Those 
who may take the trouble of studying these essays will 
do. well first to consult the adjoined engravings and 
accompanying references, and to endeavour to dissect 
hardened brains in imitation of such preparations, as 
the drawings represent; subsequently to which it will 
be found easy to verify the statements contained in the 
preliminary passages. 

Notwithstanding the profound and successful re- 
searches of Professor Reil, much yet remains to be 
ascertained in order to complete a theory of the 
structure of the brain ; and it is probable that the 
principal source, from which a further illustration of 
this important subject may be expected, consists in an 
extensive application of the method of Reil to com- 
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|>arative anatomy. I have not as yet given up any 
time to the inquiries to which I allude ; but t have 
pursued them sufficiently to convince me of their 
value. I take the present occasion of mentioning a 
few circumstances relating to the spinal chord. 

The spinal chord has a furrow before and behind 
in the median plane, and one again on either side of 
and parallel to each of these, at which the filamentous 
roots of the spinal nerves are attached. 

When the spinal chord has been macerated in al- 
kohol for two months and upwards, and its investing 
membranes have been removed, if the walls of the an- 
terior median furrow be pressed aside, a cribriform 
surface is exposed, which has the appearance of being 
composed of transverse fibres. 

If a transverse section be made of the spinal chord, 
an oval or semilunar portion of gray matter is seen to 
occupy the interior of either half, and, in the centre^ 
apparently to unite with its fellow : one horn of either 
points forwards and outwards, the other backwards 
and outwards towards the posterior latefhd furrow. 

If the anterior median furrow be pressed open, a 
rent may be carried from the cribriform surface to 
either posterior lateral furrow, and the smaller portion 
of the three thus separated admits readily of division 
in the median plane. The medullary substance of the 
spinal chord tears in longitudinal and parallel fasciculi, 
which seem to be united reticularly, so that the un- 
folded surface has much the appearance of the in- 
terior of a turtle's small intestine. The gray substance 
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appears in part to be disposed in a similar way. The 
posterior roots of the spinal nerv^ appear to me tq 
extend towards the gray substance; but, I have not as 
yet been able to trace either these or the anterior fiisr 
ciculi distinctly to that origin. In a spinal chords 
which had been macerated in alkohol for two years, 
I found a transverse and cribriform plate extending 
across the middle of the spinal chords whicli tore intp 
parallel and transverse fibres. 

The connection of the parts of the spinal chord 
with those of the medulla oblongata has appepu^ed tp 
me the following. If the posterior pyramid be det^ch^ 
fitom the margin of the lozenge-shaped field of the f(>urtl^ 
ventricle, it appears prolonged as a fasciculus on either 
side of the posterior median furrow. If the corpus 
restiforme be detached from the cerebellum, and di^awn 
downwairds, it carries with it a broad lateral sur&ce 
of the spinal chord, including in its centre the posterior 
lateral furrow. If all the superficial substance between 
the mternal iqargin of the corpus restiforme and the 
ant^ri^ pyramid} th^t is to say, the corpus pUv^^ 

• 

with its laterally adherent fasciculi, be drawn downward, 
the remaining surface of the spinal chord is raised, 
which contains the anterior lateral fuirow. Fimdly, 
if the anterior pyramid be. divided at the inferipr 
margin of the annular protuberance, and drawn dowii- 
wards, it is seen, at an inch from the latter sub^tanc^ 
to dip obliquely backwards, to cross over to the op- 
posite side, decussating the fasciculi of itr fellow, and 
then apparently to descend in the length of the spinal 
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chord within the prolongation of the corpui^ festiforme^ 
aceompanied, it would seem, by an extension of siil>» 
stance from the floor of the fourth ventricle. After 
tearing asunder the two lateral portions Of the medulla 
oblongata, from either rent surface a thin stratum may 
be raised, which is composed of parallel fibres, extend- 
ii^ directly from the anterior to the posterior median 
furrow : between these fibres vessels are lodged. 

To pass from the preceding details to a general 
consideration of the nervous system, it may be re- 
marked: 

1. That, in vertebral animals, in mollusca, in arti- 
culated animals, and in the higher zoophytes, as, td 
specify an individual, in the Asterias aurantiaca, the 
nervous system consists of two distinct parts ; of a 
centre, which has a certain relation to the form of the 
animal, and of meduUary chords, or nerves, deiiv^ 
from that centre to different organs. 

2. That in the families of animajs above enumerated, 
the nerves of sensation and motion, which supply any 
given region in the body, are derived from cme and the 
same part in the nervous centre. 

^. That, in connection with this anatomical law, an 
influence may be propagated from the sentient nerves 
of a part, to their correspondent nerves of motion, 
through the intervention of ths^t part alone of the 
nervous centre, to which they are mutually attached. 
Thus in vertebral animals, in which alone the fact is 
questionable, when the spinal chord has been divided m 
two places, an injury of the skin of either region h 
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followed by a distinct muscular action of that part* 
Again, if the brain be quickly removed from the head 
of a decapitated pigeon^ excepting only the fore part 
of the crura cerebri, together with the tubercles and 
the second and third nerves, on pinching the second 
nerve the iris contracts, 

4. That each individual among the animals above 
specified, at one time or another, executes instinctive 
movements. Thus animals newly bom instinctively 
select and convey to their alimentary cavity their 
proper food. Instinct is an arbitrary connection be- 
tween certain internal feelings, and the will to execute 
particular movements which, in this case, do not pro- 
ceed from imitation, habit, or the expectation of an 
advantage to be derived from them. The same actions, 
which are at one time instinctive, may, at another, 
spring from a different principle. 

5. That the nervous centre, which, in the Asterias 
aurantiaca, according to Tiedeman, consists of an 
equal ring, with five points (corresponding with the 
five ,rays of the animal), at which nerves are given off, 
gradually, in the scale of improvement, becom^ dis- 
proportionately developed at one part, which is, or 
(corresponds with, the brain. In the Laplysia fiusciata, 
M. Cuvier describes the nervous centre as consisting 
of five ganglions, united by medullary chords; jof 
which one is placed upon the oesophagus, and is united 
to a second and a third, one on either side^ by three 
medullary chords; and to a fourth, placed below the 
mouth, by two filaments. The fifth ganglion, which 
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is. remote from the four preceding^ is united by <me 
filament to each lateral ganglion *• 



* M. Cuvler describes the superior oesophageal ganglion 
as the brain of the Laplysia. It would appear^ from the 
following description, by M. Cuvier, of the distribution of 
the nerves in this animal^ that the suboral ganglion has an 
equal right to be considered equivalent to a medulla ob- 
longata. I have besides in view, in this note, the illus- 
tration of my second general position. 

** Le ganglion inf6rieur oa suboral donne quatre nerfs 
de chaque c6te> un pour Toesophage et les glandes sali-^ 
vaires, et trois pour les muscles de la bouche. 

<< Le cerveau en fournit trois de chaque c6t6. pour les 
parties musculaires de la tSte, dont ceux du cote droit 
donnent des filets a la verge^ et un pour le grand ten- 
tacule^ qui donne une branche a roeil. 

'' Chacun des ganglions lateraux en donne douze ou 
treize^ qui se perdent tous dans les parties musculaires de 
la grande enveloppe du corps : je les ai repr£sentes avec 
exactitude. Le petit collier, qui passe sous Tart^re, en 
donne un impair. 

'^ Les visceres regoivent les leurs d'un ganglion a part, 
qui fait par consequent Toffice de sympathique ; c*est le 
quatri^me, ou le petit. II donne un nerf au foie et aux 
intestins, iln autre aux parties de la generation ; celui-ci 
forme encore un ganglion presque imperceptible, mais 
rouge comme les autres ; un troisidme aux branchies ; le 
quatrieme se perd dans les parties musculaires situees 
sous le couvercle."— -Cuvier, Mem. des Molliisques. 
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- 6. That, in connection with this dbange in die form 
of the nervous centre, the nervous influence, wiiich, 
in the Asterias, appears equally diffiised, and in each 
region independent and suffici^it for itself, is now 
accumulated towards the brain, or parts corresponding 
with it, the sqiaration of which impairs the functions 
of the rest 

M. Cuvier mentions, that a separated ray of the 
star-fish will live by itself. M. Rolando mentions, 
that, on removing two of the ganglions from the oeso- 
phagus of the Laplysia, the animal quickly perishes. 

7. That, in vertebral animals, the form and bulk of 
the cerebellum, and of the hemispheres of th^ cere- 
brum, appear to have no fixed relation to that of the 
spinal chord, medulla oblongata, and the adjoined 
tub^cles. 

8. That from the history of acephalous in&nts, 
which have survived their birth for a short period, it 
appears that movements, resembling instinctive move- 
ments, have been, performed by human beings, in 
which the cerebellum, and the hemispheres of the 
cerebrum, were wanting. 

It is extremely di£Eicult to determine by experiments 

« 

the precise value of parts of the nervous centre^ in as 
much as the results, which ensue on its partial removali 
may depend as well indirectly as directly upon the iiv^ 
jury. It is wdbknown, that some very successful at^ 
tem(^ have been recently made by MM. Rolando, 
Fleurens, Majendie, Serres, the details of which are 
contained in M.'Mftjendie's Journal, to illustrate the 
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iofluence of th^ ^rebriim and the cerebeUuin« If the 
e^f^pmaifii^ to which I aUudelead as yet to no definite 
ooQclimon^ for the reasto assigned above, the &ct8 
whkfiJthey disclose are yet fuU of interest. 

. After the removal of the upper part of the cere^ 
hoUuiQi pigeons stagger as if intoxicated. After the 
entire removal of the cerebellum, they throw them- 
selves convulsively backwards, and revolve in a ver- 
tiqal plane ; then lie forward on their breasts, their 
l^eads bent backwards, theix* wings half extended, and 
unable to sustain thems^ves on thar legs : they are 
sensible^ and, when excited, move all their parts con«- 
vukively. These effects, I have witnessed on repeating 
experiments of M* Fleurens. 

M>' Serres ascertained, that the destruction of one 
hemisphere of the cerebellum in dogs and horses pro«- 
duices an hemiplegia of the <^)posite side. 

. After the removal of the tubercles, pigeons and frogs 
mofe round and round in the horizon tial plane. Frogs 
stop, and then spontaneously resume this movement. 
Afler the removal of the hemispheres of the cerebrum 
above the tubercles, pigeons seem stiipified, but sustain 
themselves on their feet, and, wheb roused, exhibit 
their usual gestures for a brief space* Frogs move 
about as briskly, and with the saine precision, as before 
the removal of the hemispheres. M. Rolando further 
mentions, that certain cold-blooded animals seem wt- 
capable, of loco-motion after the removal of die oer»* 
beUum. 

These facts seem indeed to show, as M. Rolando and 
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M. Fleurens have supposed, that the cerebeUum has 
greatly to do with loco-motioD ; bat it is by no means 
determined by them that diis organ is the source of 
loco-motioD, as the former or the regulator of loeo- 
motion, as the latter physiologist infers. If the cranial 
cavity of a living pigeon be exposed, and all the parts 
anterior to the cerebellum be separated from the cere- 
bellum and the medulla oblongata by a vertical in- 
cision, not made with any violence, the bird falls con- 
vulsed, and much in the same state as after the removal 
of the cerebellum. Again, if the cerebellum of a frog 
be removed, the animal moves about at first as briskly 
as before the injury. If then the tubercles and cerebral 
hemispheres be removed, leaving the medulla oblon- 
gata and crura cerebri entire, the movements of the 
animal continue, but it has a tendency to move round 
and round, and rather crawls than springs. Finally, 
if the medulla oblongata and crura cerebri be separated 
from the i^inal chord, the animal lies relaxed ^nd all 
•but lifeless, though still for a while ap injury of one of 
its extremities will produce motion in one or more 
limbs, and sometimes of its entire body. 

The additional experiments immediately wanted to 
illustrate this subject consist in the division of the 
three peduncles of the cerebellum, of either pair singly, 
as well as in different combinations. The corpora 
restiformia, which are in some degree of connection 
with the cutaneous portions of the spinal nerves, expand 
in the cerebellum towards its circumference. The 
lateral peduncles derived from the substance of the 
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cerebellum are interwoven with the fasciculi of the 
pyramids. The superior peduncles again, on emerging 
from the cerebellum, ascend towards the tubercida 
quadrigemina and thalami, with which they are in 
|ii6me degree connected, as well as with the black 
matter, and with the origins of the fourth nerves: 
subsequently, either superior peduncle is inclined 
downward through the cylinder of the cms cerebri 
towards its crust, being finally brought into connection 
with the surface from whence the third nerve arises, 
and with the fiisciculi derived fi*om the pyramids and 
corpora olivaria, which, in their inferior continuation, 
are more or less associated with the remaining volun- 
tary nerves. 
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